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INTRODUCTION 

This  circular  summarizes  the  available  data  on  the  vitamin  coutent 
of  foods  in  relation  to  variety  of  plant  or  breed  of  animal,  method  of 
cultivation  or  feeding  practice,  place  of  production  or  source  of 
material,  method  of  cooking,  processing,  storage,  variations  in  degree 
of  maturity,  and  method  of  analysis,  insofar  as  such  information 
could  be  obtained  from  original  published  reports.  Methods  of 
analyses  for  several  of  the  recognized  vitamins  have  not  as  yet  been 
established,  although  very  promising  methods  are  gradually  being 
developed.  For  the  present,  potencies  in  the  case  of  some  of  the 
vitamins  cannot  be  expressed  in  terms  of  their  absolute  weights  in 
foods  nor  have  international  standards  been  adopted  for  them.  In 
view  of  these  circumstances,  it  was  decided  to  include  in  this  com- 

1  Now  director  of  the  Institute  of  Nutrition,  Milwaukee  Children's  Hospital,  Milwaukee,  Wis. 

2  Now  with  Bio-Chemical  Research  Laboratories,  Parke,  Davis  and  Company,  Detroit,  Mich. 
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pilation  only  the  recorded  values  for  the  vitamin  A,  thiamin,  ascorbic 
acid,  vitamin  D,  and  riboflavin  contents  of  foods. 

The  tabulated  vitamin  values  include  only  those  values  that  were 
determined  in  terms  of  absolute  weights  of  the  vitamins  or  directly 
in  terms  of  International  Units.  The  vitamin  A  values  of  foods  are 
derived  from  vitamin  A  per  se  and  from  vitamin-A-active  carotenoids. 
In  this  tabulation,  all  vitamin  A  values  have  been  expressed  in  terms 
of  International  Units  and  no  distinctions  have  been  made  with  regard 
to  various  vitamin-A-active  compounds.  When  vitamin  A  values 
were  reported  in  terms  of  milligrams  of  vitamin  A,  the  data  were 
converted  into  International  Units  on  the  basis  that  1  International 
Unit  was  equivalent  to  0.3  microgram  of  vitamin  A.  When  values 
for  the  carotene  content  of  foods  were  reported,  these  values  were 
converted  into  International  Units  of  vitamin  A  value  on  the  basis 
that  1  International  Unit  of  vitamin  A  value  was  equivalent  to 
0.6  microgram  of  beta  carotene  or  to  1.2  micrograms  of  alpha  carotene. 
Analyses  of  thiamin  recorded  in  terms  of  International  Units  were 
converted  into  micrograms  of  thiamin  by  multiplying  the  former  values 
by  3.  Values  for  ascorbic  acid  recorded  in  terms  of  International 
Units  (1  International  Unit =0.05  mg.  of  ascorbic  acid)  were  recal- 
culated in  terms  of  milligrams  by  dividing  the  International  Unit 
values  by  20  in  accordance  with  the  generally  accepted  procedure. 
Vitamin  values  recorded  only  in  graphs  were  not  included  because  of 
the  inaccuracies  inherent  in  ascertaining  the  precise  values. 

The  following  list  of  periodicals  from  the  date  of  establishment  of 
the  latest  international  standards  for  vitamins  through  December 
1940  were  reviewed  for  data  on  the  vitamin  content  of  food. 

American  Journal  of  Physiology.  Journal  of  the  American  Dietetic  Asso- 

American  Journal  of  Public  Health.  ciatiori. 

The  Analyst.  Journal     of     the     American     Medical 

Berichte    der    Deutschen    Chemischen  Association. 

Gesellschaft.  Journal  of  the   Association   of   Official 
Biochemical  Journal.  Agricultural  Chemists. 
Biochemische  Zeitschrift.  Journal  of  Biological  Chemistry. 
British  Medical  Journal.  Journal  of  Dairy  Science. 
Cereal  Chemistry.  Journal  of  Home  Economics. 
Chemical  Education.  Journal  of  Nutrition. 
Die  Ernahrung.  Journal  of  Pediatrics. 
Experiment  Station  Bulletins.  Journal    (Communications   and    Trans- 
Food  Research.  actions)  of  the  Society  of  Chemistry 
Hejvetica  Chemica  Acta.  and  Industry. 
Hoppe-Seyler's  Zeitschrift  fur  Physiolo-  The  Lancet. 

gische  Chemie.  Nature. 

Indian  Journal  of  Medical  Research.  Poultry  Science. 

Industrial  and  Engineering  Chemistry:  Proceedings  of  the  American  Society  for 

Analytical  Edition.  Horticultural  Science. 

Industrial  Edition.  Proceedings  of  the  Society  for  Experi- 

Journal  of  Agricultural  Research.  mental  Biology  and  Medicine. 

Journal     of     the     American     Chemical  Science. 

Society.  Zeitschrift  fur  Vitaminforschung. 

A  few  issues  of  these  periodicals  were  not  available  to  the  authors 
because  certain  foreign  periodicals  for  the  year  1940  were  not  received. 
Data  from  a  few  issues  of  other  periodicals  were  included  as  they 
came  to  the  attention  of  one  or  another  of  the  authors  or  as  a  result 
of  search  through  chemical  and  nutrition  abstracts.  A  few  unpub- 
lished data  were  also  included  when  made  available  to  the  authors 
through  the  courtesy  of  certain  investigators  or  through  analyses 
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made  in  the  nutrition  laboratories  of  the  Bureau  of  Home  Economics. 
The  sources  of  all  unpublished  data  are  given  in  the  footnotes  to  the 
table  of  vitamin  values. 

EXPLANATION  OF  THE  TABLE      . 

Classification  of  Food  Items 

The  first  column  of  the  table  contains  an  alphabetized  classifica- 
tion of  the  foods  for  which  some  one  or  more  vitamin  values  were 
available.  Subheadings,  such  as  "dried"  or  " canned,"  are  included 
under  various  foods,  whenever  there  were  sufficient  data  to  warrant 
such  a  subclassification.  The  subclassification,  various  parts,  refers, 
in  most  instances,  to  various  parts  of  a  single  sample  of  a  given  food 
item.  The  authors  are  greatly  indebted  to  several  specialists  on  the 
staff  of  the  Bureau  of  Plant  Industry  for  certain  classifications  of 
plant  foods,  notably  those  for  beans,  cabbage,  cereals,  citrus  fruits, 
lettuce,  peppers,  and  tomatoes. 

Description  of  Samples 

In  the  second  column  of  the  table  the  authors  have  endeavored  to 
summarize  briefly  the  pertinent  information  important  for  identifica- 
tion of  the  samples  analyzed  by  the  investigators.  This  information 
was  gathered  from  the  original  published  reports. 

When  the  variety  of  a  fruit  or  vegetable  was  known,  data  on  such 
samples  preceded  (in  the  order  of  listing  under  any  given  food  item) 
the  data  on  the  less  well-defined  samples.  The  specified  varieties 
under  each  classification  of  the  food  items  in  column  1  are  recorded 
alphabetically.  In  the  case  of  animal  foods  the  breed  of  animal  was 
given  preference  in  the  order  of  listing  the  special  attributes  of  samples, 
and  under  each  item  designations  of  breeds  were  alphabetized. 

Insofar  as  possible  the  source  of  the  sample  analyzed  by  the  in- 
vestigator and  the  general  method  of  analysis  also  have  been  recorded 
under  the  heading  "Description  of  Samples."  In  a  few  cases,  when 
the  source  of  the  samples  analyzed  was  not  specifically  stated  in  the 
original  published  reports  but  the  compilers  have  been  reasonably 
certain  of  the  source,  they  have  indicated  this  fact  by  enclosing  in 
brackets  the  word  or  words  referring  to  the  source.  Because  of  space 
limitations,  no  attempt  has  been  made  to  indicate  minor  variations 
in  the  methods  of  analysis  and  the  reader  is  referred  to  the  specific 
literature,  cited  in  the  last  column  of  the  table,  for  further  information 
on  this  subject. 

Listings  of  Vitamin  Values 

Each  of  the  main  columns — headed  Vitamin  A  value,  Thiamin, 
Ascorbic  acid,  Vitamin  D,  and  Riboflavin,  respectively,  is  divided  into 
two  columns,  designated  as  (a)  and  (b)  preceded  by  the  number 
corresponding  to  that  of  the  main  columns.  Data  in  column  (a)  under 
each  vitamin  heading  were  arranged  so  that  it  would  be  possible  by 
simple  and  rapid  inspection  to  gain  as  clear  an  impression  as  possible 
of  the  variations  in  vitamin  values  of  the  edible  portions  of  the  classi- 
fied items  as  listed  in  column  1.     For  example,  the  range  of  ascorbic 
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acid  values  reported  for  apples,  irrespective  of  variety  and  as  purchased 
on  the  market  or  taken  from  the  tree,  is  0  to  23.4  milligrams  per 
100  grams  of  edible  portion  of  apple.     (See  column  5a.) 

Any  figures  printed  in  italics  in  the  (a)  columns  under  the  five 
vitamin  headings  are  not  representative  of  values  for  food  items  as 
foods  are  generally  produced  or  marketed.  For  the  most  part  ital- 
icized figures  represent  data  on  underdeveloped  or  overdeveloped 
forms  of  plant  food  or  on  diseased  samples.  In  scanning  the  data  in 
the  (a)  columns  with  reference  to  some  particular  food  item,  then, 
the  reader  should  exclude  from  his  evaluation  of  vitamin  values  of 
foods  as  they  are  produced  or  marketed,  all  values  recorded  in  italics. 
References  to  the  corresponding  description  of  sample  will,  in  any 
given  case,  indicate  why  a  figure  has  been  italicized  and  therefore 
excluded  from  the  category  of  foods  as  generally  produced  or  marketed 
for  human  consumption. 

From  many  published  reports  it  was  obvious  that  the  food  samples 
analyzed  were  not  strictly  fresh  in  the  sense  that  they  were  analyzed 
immediately  after  production  or  harvesting,  although  the  investigators 
did  not  mention  any  specific  condition  or  time  of  storage.  However, 
it  was  clear  in  the  case  of  all  data  recorded  in  the  column  (a)  under 
each  vitamin  heading  that  the  investigators  considered  the  samples 
as  edible  or  marketable  products,  unless  the  description  indicates 
otherwise. 

In  the  case  of  potatoes  the  ascorbic  acid  values  were,  in  general, 
observed  to  undergo  marked  changes  on  storage.  In  view  of  the  fact 
that  so  many  investigators  neglected  to  mention  whether  or  not  stor- 
age was  involved,  data  on  both  freshly  harvested  and  stored  samples 
of  potatoes  were  included  in  column  (a). 

The  figures  in  the  respective  (b)  columns  under  the  five  vitamin 
headings  represent  values  which  in  some  manner  reflect  a  condition  not 
inherent  in  foods  as  they  are  designated  in  column  1 .  The  variant  in 
each  instance  is  specified  in  the  description  of  sample  given  in  column  2. 
The  values  shown  in  these  columns  in  boldface  type  represent  matched 
sampling  with  those  in  boldface  type  immediately  preceding  in  the 
(a)  column.  For  example,  the  ascorbic  acid  value  of  fresh  amaranth 
leaves,  shown  in  the  table  in  boldface  type  in  the  (a)  column  under  the 
heading  of  ascorbic  acid  is  112.1  milligrams  per  100  grams  of  fresh 
sample.  After  storage  for  24  hours  the  ascorbic  acid  value  of  samples 
of  the  same  lot  of  leaves  was  59.9  milligrams  per  100  grams  of  leaves. 
After  storage  for  4  days  the  ascorbic  acid  value  of  the  leaves  was 
further  reduced  to  5.5  milligrams  per  100  grams  of  leaves. 

Boldface  type  has  also  been  used  to  denote  matched  samples  when 
values  are  recorded  consecutively  in  the  (a)  or  (b)  columns  under  one 
general  description  reported  by  one  investigator.  This  situation 
appears  for  the  first  time  in  the  table  in  connection  with  data  recorded 
on  the  thiamin  values  for  white  wheat  bread.  In  this  case  the  crust, 
the  portion  directly  under  the  crust,  the  center  portion,  and  the  whole 
slices  of  toasted  bread  represent  carefully  matched  samples.  The 
thiamin  values  of  100,  120,  120,  and  110  micrograms,  respectively, 
per  100  grams  of  dried  product  indicate  both  absolute  and  relative 
values  for  different  portions  of  the  toasted  slices  as  compared  with  the 
toasted  whole  slice. 

When  any  investigator's  data  have  been  listed  to  show  what  happens 
to  the  vitamin  values  of  the  fresh  sample  after  some  subsequent  proc- 
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essing,  such  as  dehydrating  or  canning,  the  data  for  the  processed 
product  have  not  been  repeated  under  any  subclassification  denoting 
processing.  For  example,  under  the  item,  apple,  data  on  Northern 
Spy  apples  grown  in  New  York  include  data  on  the  ascorbic  acid  value 
of  the  fresh  sample  as  well  as  matched  samples  made  into  applesauce. 
The  ascorbic  acid  value  for  applesauce  made  from  Northern  Spy 
apples  is  not  repeated  under  the  separate  classification  of  applesauce. 
In  setting  up  the  material  under  description  of  sample  the  authors 
of  this  bulletin  have  endeavored  to  present  the  work  of  each  investi- 
gator as  closely  in  accord  as  possible  with  the  purpose  and  objective 
of  the  investigator.  Data  from  the  same  report  might  deal  with  such 
diverse  objectives  as  showing  how  degrees  of  maturity  affected  the 
vitamin  value  of  apples  and  how  dehydration  of  apples  affected  their 
vitamin  value.  Even  though  the  samples  used  for  these  two  studies 
might  have  been  of  the  same  variety  and  from  the  same  source  and 
analyzed  by  the  same  method,  it  was  hardly  likely  that  the  samples 
could  have  been  matched.  In  such  cases  the  authors  of  this  bulletin 
have  endeavored  to  be  very  careful  not  to  give  the  impression  that  the 
samples  used  in  the  two  studies  were  necessarily  related  or  matched. 
Appropriate  spacing  or  repetition  of  the  more  general  aspects  of  sample 
identification  was  frequently  used  to  achieve  this  end. 

Column  of  References 

The  last  column  (column  8)  in  the  table  carries  the  reference  num- 
bers to  the  literature  citations,  alphabetized  by  authors,  corresponding 
to  the  data  given  in  the  table. 
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Rome  Beauty;  average  and  range;  Washington; 
dye  titration: 
Trees  grown  on  irrigation  plot  receiving  30 

acre-inches  of  water. 
Trees  grown  on  irrigation  plot  receiving  60 
acre-inches  of  water. 
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Trees  grown  on  Cashmere  sandy  loam  soil; 
fertilized  with  nitrogen,  phosphorus,  and 
potassium  for  3  years. 
Winesap;  average  and  range;  Washington;  dye 
titration: 
Trees  grown  on  irrigation  plot  receiving  30  acre- 
inches  of  water. 
Trees  grown  on  irrigation  plot  receiving  60  acre- 
inches  of  water. 
Winter  Banana;  average  and  range;  Washington; 
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Blanched,  processed  23  minutes  at  116.5°  C.  in 
No.  2  cans. 
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Cooked  or  canned,  average  and  range;  England; 
dye  titration. 

Martha  Washington;   blanched;    U.   S.   A.;  rat- 
growth  method. 

Boston    market,    commercially    frozen;    spectro- 
graph^ method. 

Commercial  sample,  cut  Apr.  28-May  16;  U.  S.  A.; 
dyo  titration. 

Overmature,  cut  May  20-June  3;  U.  S.  A.;  dye 
titration. 

Commercial  sample;  U.  S.  A.;  fluorometric  method- 
Very  young;  England;  dye  titration: 

Tips  u  ncolored - 

White  stem 

Tips,  sliort,  fnint  purple 

\  oung;  England;  dye  titration: 

Tips,  deep  purple,  no  green 

White  stem. 
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icing;  average,  4 

Gros  Michel;  Costa  Rica;  dye  titration: 

Peel  green,  pulp  hard;  average  and  range.  10 
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Peel  yellow  and  green;  average  and  range,  15 

samples. 
Peel  yellow  with  green  tip;  average  and  range, 

20  samples. 

Peel  all  yellow;  average  and  range,  20  samples. 
Peel  yellow,  flecked  with  brown;  average  and 

range,  18  samples. 
Peel  black,  pulp  overripe;  average  and  range, 
7  samples. 
Gros  Michel;  peel  yellow  with  green  tip;  Costa 
Rica;  dye  titration: 

Raw 

Baked  in  skins '.'."'.'."l'."l"l" 
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Broiled """" 
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Description  of  sample 
(2) 

Blue  Lake;  grown  on  Ontario  clay  loam;  New 
York;  dye  titration. 

Bountiful;  Florida;  dye  titration: 

January-June 

November-December 

Bountiful;  Maryland;  rat-growth  method: 

Raw 

Boiled  40  minutes 

Boiled  40  minutes  with  soda 

Bountiful;  October;  Maryland;  dye  titration 

Bountiful;  July-September;  Massachusetts;  dye 
titration. 

Burpee  Stringless;  Montana;  rat-growth  methods 
and  dye  titration,  respectively: 

Raw 

Boiled  45  minutes 

minutes. 
Home  canned,  stored  8  months 

Liquid  from  canned  sample  that  had  been 

stored  8  months. 
Home  canned,  stored  8  months,  reheated  10 

minutes. 
Burpee  Stringless;  Montana;  dye  titration: 

Raw;  average,  7  samples 
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Home  canned,  stored  8  months;  average,  10 

jars. 
Home  canned,  stored  8  months,  re-heated  10 

minutes;  average,  10  jars. 
Liquid  from  canned  samples;  average.  10  iars.  - . 
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Bean— Continued. 
Kidney:         - 
Green  snap 'pods. 
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Description  of  sample 
(2) 

Kidney  Wax;  New  York:  dye  titration: 

Fresh 

Stored  1  day  at  21°-23°  C. _. 

Stored  6  days  at  21°-23°  C 

Stored  1  day  at  l°-3°  C 

Stored  6  days  at  1°  3°  C 

Kidney  Wax;  New  York;  dye  titration: 
Immature.      ... 

Mature. 

Yellow  wax;  New  York;  fluorometric  method 

Yellow  wax;  2  determinations  on  same  sample; 
U.  S.  A.;  colorimetric  methods. 

Yellow  wax;  U.  S.  A.;  rat-growth  method 

Yellow  wax;  market  sample;  U.  S.  A.;  dye  titra- 
tion. 

Burpee  (bush):  New  York;  dye  titration: 

M-1%2  inch  diameter.   . 
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Burpee  (bush);  %-%  inch  diameter;  New  York; 
dye  titration: 

Fresh 

Stored  3  days  at  0°  0 

Stored  11  days  at  0°  C 

Stored  3  days  at  22°  C 

Stored  7  days  at  22°  C 

Burpee  (bush);  %-Y\  inch  diameter;  New  York; 
dye  titration: 
Shelled: 

Fresh ._ 

Stored  2  days  at  0°  C 

Stored  4  days  at  0°  C 

Stored  11  days  at  0°C 

Unshelled: 

Fresh _ 

Stored  2  days  at  0°  C 

Stored  4  days  at  0°  C 

Stored  11  days  at  0°  C 
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Description  of  sample 
(2) 

Henderson  Bush;  New  Jersey;  rat-growth  method: 

Fresh 

Blanched  and  frozen 

Blanohed  and  canned 

Liquid  from  canned  sample 

ITop;  garden  fresh;  Ohio;  dye  titration 

Jackson  Wonder  (bush);  New  York;  dye  titration: 

H-^a  inch  diameter 

1  %2- y>  i neh  d iameter 

y2-H  inch  diameter 

King  of  tho  Garden  (climbingor  pole);  Now  York; 
dye  titration: 

H-1%'a  inch  diameter 

ir}{i2-H  inch  diameter 

H--H*  inch  d iameter 

%-Y\  inch  diameter 

%-7A  inch  diameter.. 

King  of  the  Garden;  New  York;  dye  titration: 
ir}$2-yi  inch  diameter: 

Fresh.. 

Stored  7  days  at  22°  C 

Y2-H  inch  diameter: 

Fresh _ 

Stored  7  days  at  22°  C 

%-Yi  inch  diameter: 

Fresh 

Stored  3  days  at  0°  C. 

Stored  11  days  at  0°  C. 

Stored  3  days  at  22°  C 

Stored  7  days  at  22°  C 

McCrao  (bush);  New  York;  dye  titration: 

%-lbA\2  inch  diameter 

i 5/S2-y2  inch  diameter 

J4— 56  inch  diameter. 

H-%  inch  diameter 

McCrao;  New  York;  dye  titration: 
Y2-b/i  inch  diameter: 

Fresh 

Stored  3  days  at  0°  C 

Stored  11  days  at  0°  C 

Stored  3  days  at  22°  C 

Stored  11  days  at  22°  C 

$b-i:>/.\2  inch  diameter: 

Fresh 

Stored  19  days  at  0°  C 

Item 
(1) 

Bean— Continued. 
Lima— Continued. 
Immature— Con. 
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Description  of  sample 

(2) 

Refugee;  overmature,  commercially  canned  in  No. 
6  can:  New  York;  dye  titration: 

> 

= 

1 

c 

- 

>> 

V 

r 

zr. 

6 
% 
a 

■s 

i 

II 

£•- 

So 

8- 

5  ?  - 
.&* 

ill 

*OCN 

1 
> 

I 

>> 

- 

= 

I 

BE 

© 
H 

o 

a 
c 

13 
O 

>-c 
33 

'HI 

©isi   c 

fill 

o  a. 

o  « 

4 
> 

I 

XT 

1 

Sliced,  liquid  discarded;  England;  dye  titration: 

2  days  after  commercial  canning 

Stored  17  weeks  at  room  temperature 

Stored  31  weeks  at  room  temnerature 
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Commercially  canned,  stored  8  months;  Montana; 
dye  titration: 

Direct  from  can 

Reheated  10  minutes 

Liquid  from  canned  sample 

Commercially  canned,  stored  6  months,  reheated 

10  minutes;  Montana;  rat-growth  method. 
U.  S.  A.:  dvft  titration^ 
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Refer- 
ences 
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tO                 lO                               i-<               CO               <»               <C                                               r-lCE>                               03 
COCO                               0<0"5«C                                               OOO                              OO 

Riboflavin 
(7a)          (7b) 

5»    '                                                                    iii 
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est  !   !  !   !   !     !               1111          1          1                 111          111             111 

Sjiij          i||  |    j!       III    III      ||  | 

Vitamin  D 
(6a)          (6b) 
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s    ;   ;   ;   ;   ;     ;              1111         1         1                111         111            111 

S  i  i  i  i  i    i                i     i       i       i            iii        "?  I 

SJ       i      i      i      i      i         I                        -«<U3      ii                   i                   I                                iii              0000       i                     CO        ** 
i      i      i      I      I         i                        CO-*      ii                   I                   I                                I      I      I               r- 1             i                     COCO        »o 

k;   i   1   I   i   1     i                     i      i          i          i                iii                i              *i 

Ascorbic  acid 
(vitamin  0) 

(5a)             (5b) 

i\\\\\\ 

Mg. 
69.6 

Thiamin 
(vitamin  Bi) 

(4a)         (4b) 

ta    !    i    i    I    !      i                    1111              1              1                       111              111 

a;;;;.;  j      iii  i    i    \      iii    iii     iii 

.  o  o  o  o  o        1                       111          1               1               1                          111               1     1     1 
test^iOOCNO          i                             i      I      I             I                   I                   i                                ill                   111                         ill 
«  ■*!  r-  00  Tfi  O          i                             i      l      i             l                   i                   ;                                iii                   iii                         ill 

^                          iii:              i            i  i  i       i  i  i          iii 

Vitamin  A  value 
(3a)          (3b) 

fc>  j       iii          MM       ;       i              i  : 

k-5   ;                                i   1   i       i          !                             !■'!!!             1   ,'      .' 

I.  U. 

640 

2,140 

940-1, 690 

i  1, 142 

f  i  1, 879- 
l      1, 993 

f  i  1,  898- 
\      1,972 

2,090 
1,340 
1,000 

3,880 
f    1,080- 
l      2, 200 
J     1,170- 
\      6, 670 

Description  of  sample 
(2) 

Virginia;  obtained  Washington,  D.  C;  fermenta- 
tion method: 

Japanese 

Rye-  Buckwheat  Sel  37 

live- Buckwheat 

Silverhull 

Wing  Emarginatura 

Greens;  Ohio;  dye  titration. 

From  Ayrshire  cows;  farm-produced;   England; 
rat-growth  and  rat-curative  methods,   respec- 
tively: 

April  1933.. 

August  1933 

From  Ayrshire  cows;  farm-produced;  November 

1933-April  1934;  England;  rat-growth  method. 
From  Holstcin  cows  on  prairie  hay  and  grain  mix- 
ture for  over  2  years;  Kansas;  spectrophotometric 
method. 
From  Holstein  cows  on  alfalfa  hay;  sorgo  silage 
and  grain  mixturo  through  summer  drought; 
Kansas;  spectrophotometric  method. 
From  mixed  breed  of  cows;  pooled  commercial 
samples;  during  summer  drought;  Kansas;  spec- 
trophotometric method. 
Purchased  on  London  market;  Denmark: 
Rat-growth  method: 

August  1933 

December  1934 

May  1935 

Rat-curative  method: 

January  1 932 _ 

August  1932 

Average  for  Danish  winter  butter,  from  Jutland 

district;  rat-growth  method. 
Jutland  district  of  Denmark;  rat-growth  and  rat- 
curative  methods,  respectively: 

October  1936 

November  1936-April  1937... 

May-October  1937 

Itom 

(1) 

Buckwheat—  Con. 

Whole-grain    

Burdock... 

Butter,  cow's 
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From  Guernsey  cows;  England;  spectrographic 
method: 

Average  value  for  1  year 

Winter  samples;  cows  on  ration  of  hay,  kale, 
and    food    concentrate;    October    through 
March. 
Summer   samples;   cows   on   pasture;    April 
through  October. 
From    Guernsey    cows;    England;    rat-curative 
method: 

Cows  on  pasture 

0  and  1st  day  after  parturition 

2d,  3d,  and  half  of  4th  day  after  parturition 

Half  of  4th  and  half  of  5th  day  after  parturition. 
Average  value,  samples  from  5  cows  on  pasture, 
April-June;  sample  collected  in  June;  England; 
rat-curative  method: 

Guernsey  cows  _     .._._.     . _ 

I 

c 

c 

a 

From  ITolstein  cows;  South  Dakota;  bioassay: 
Cows  fed  beet  pulp  and  grain  mixture  for  2 

months. 
Cows  fed  above  ration  plus  10,000  units  vita- 
min I)  daily  for: 
1  month .  _        ... 

2  months ., 

3  months 

Cows  fed  grain  ration  plus  5,000  units  vitamin 

1  month 

2  months.. , 

3  months 

Cows  fed  grain  ration  with  beet  pulp  for  3-6 
months. 

spectrophotometry  method: 

2  days  after  parturition 

7  days  after  parturition.. 

30  days  after  parturition 

G-100  days  after  parturition 

M ore  than  100  days  after  parturition 

-       ~ 

1 

CO 

©  . 

it 

so 
ea 
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Refer- 
ences 
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Mar.  10-13,  after  cows  had  received  2  pounds 
cacao  shells  for  4  weeks. 
From  Shorthorn  cows;  2  cows  on  winter  ration; 
England;  bioassay: 

Feb.  5-8 

Mar.  10-13 

From  Shorthorn  cows;  from  a  single  herd  on  win- 
ter ration,  samples  all  collected  at  same  season; 
average  values  for  6  cows;  England;  spectro- 

10  weeks  after  parturition 

15  weeks  after  parturition  .    
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Average  from  mixed  herd  of  cows;  Wisconsin; 
spectroscopic  method: 
Cows  on  alfalfa  hay,  corn  silage,  and  grain 

mixture. 
Cows  on  alfalfa  hay,  A.  I.  V.  silage,  and  grain 

mixture. 
Cows  on  alfalfa  hay,  molasses,  alfalfa  silage, 
and  grain  mixture. 

India;  fluorometric  method 

Allhead;  grown  on  silty  clay  loam  fertilized  with 

N:K:P  =  21: 50:20;  Ohio;  dye  titration. 
Allhead  Select;  grown  on  siltvclay  loam  fertilized 

with  N:K:P  =  21:50:20;  Ohio,  dye  titration. 
All  Seasons;  grown  on  silty  clay  loam;  Ohio;  dye 
titration: 

Soil  unfertilized. 

Soil  treated  with  different  proportions  of  nitro- 
gen, potash,  and  phosphate  fertilizer. 
Babyhead  Special;  grown  on  silty  clay  loam  fer- 
tilized with  N:K:P=21:50:20;  Ohiojdye  titration. 
Charleston;  grown  on  silty  clay  loam  fertilized 
with  X:K:P  =  21:50:20;  Ohio;  dve  titration. 
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Refer- 
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Golden  Acre;  summer;  grown  on  clay  loam;  New 
York;  dye  titration. 

Golden  Acre;  grown  on  silty  clay  loam;  fertilized 
with  N:K:P  =  21:50:20;  Ohio;  dye  titration. 

Golden  Acre  Special;  grown  on  silty  clay  loam; 
fertilized  with  N:K:P  =  21:50:20;  Ohio;  dye  titra- 
tion. 

Golden  Acre  Y.  R.;  grown  on  silty  clay  loam;  fer- 
tilized with  N:K:P =21:50:20;  Ohio;  dye  titra- 
tion. 

Golden  Acre  (unnamed  strains  from  Ohio  station); 
grown  on  silty  clay  loam;  fertilized  with  N:K:P  = 
21:50:20;  Ohio;  dye  titration: 
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Refer- 
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(8) 
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Cooked  in  water,  liquid  discarded.. 

Steamed 

Cooked  in  water  1-2  hours,  liquid  included 

Cooked  in  water  1-2  hours,  liquid  discarded... 
White;  Germany;  dye  titration: 

Fresh 

Dried 

...do... 

White;  Germany;  dye  titration 

do 

Green;  Germany;  dye  titration 

Green  and  fresh;  India;  fluorometric  method 

Market  sample;  India;  dye  titration. 
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1 

Grown  on  silty  clay  loam;  fertilized  with  N:K:F  = 
21:50:20;  Ohio;  dye  titration: 

Average  and  range,  30  varieties  and  strains 
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White;  Sweden;  fluorometric  method 

Small-headed;  average  and  range,  5  samples;  Texas; 

dye  titration. 
Raw,  samples  of  freshly  cut  cabbage  from  various 

kraut  factories;  1935;  U.  S.  A.;  dye  titration. 

2  samples;  U.  S.  A.;  fluorometric  method 

U.  S.  A.;  rat-growth  method 
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Refer- 
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Fresh;    Germany;    chromatographic   and   colori- 
metric  method. 

Chantenay;  grown  on  Arisport  fine  sandy  loam; 
New  York;  dye  titration: 

a 
E 
i 
a 

^ 

c 

a 

- 

! 

c 

= 

a 
c 

G 
t> 

C 

i 
I 

| 

| 

J* 
c 
C 

< 
c 

E 

i 

« 

i 
c 

c 

- 
- 
E 

c 

a 

c 
- 

ct 

E 

c 

_E 

b 

c 

C 

c 

l 

'1 

X 

i 

i 

c 

e 
- 

■1 

[ 

a 

c 

>     C 

* 
t 

a 

I 

< 
g 

D    | 

g 

< 

c 

>    1 
E 

»  i 

c 

c 

)        z 

c 

c 

0        o 

Q 
O 

D 

k 

-  c 

| 

p 

i 

> 

: 

■a 
- 

a 

* 

0 

U 

B 

L. 

k         1 
E 
c: 

VITAMIN"  VALUES   OF   FOODS 


51 


oco.-i.-iioco->*<ioao 

i  t-  CT>  i-h        OS-'tf'OOOCN 


s  I  s 


g 

c3 
M 

CO 

si  it 

as  go 

oo 

CO  "OCO 

i 

oo 
V 

OO 

oo 
o 

coo 

lO  CO 

cnco' 

COCO  00 

00 

O>0 
O0Tt< 

3 

to 

' 

OS 

o 
oo 

00 

o 

o 
o 

1 

o 

o 

00 

OS 

§ 

00 

o 
o 

i 

d 

o 
.a 
© 

S 
© 

3 
p 

J3 

o 

c 

2 

a 

.2 
"3 

>> 

-y 

a 

'Si 

5 

w 

o 

c3 

a 

•Z 

t 

c 

? 
t 

E 

t 

c 

I  c 

c 
c 

to 

'•& 
d 

1 

bB 

ii 

3  1 
Jg    i 

f8   -I 

rl  i 

ii ; 

1  03     .  C 

1 

3  S 
1  » 

5  0 

J  C 

\l 

3  C 

5  4 

1T 

-0 

c 
w 

s 

1 

"S 

■o 

. 

3  <u 

& 
g 

c3 
I 

!• 

>  W 

-  n 

1  © 

c 
,£ 
t 

E 

0 

c 

fc 
a  g 
■8* 

1 
1 

: 

0 

2f 

5 

c 

"a 
I 
_c 
|c 

e 

T 

t 
c 

t 

a 

e 

a 
P 

c 

) 

.| 

"l 
CD 

„!>» 

t 

P 
a 

1 
i 

> 

} 

t 

c 
,c 

a 

E 

a 

E 

c 

t 
z 

CC 

•z 

> 

> 

> 
> 

| 

C 
c 

E 

_c 

c 

E 

c 

1 

(- 
a 

!! 

,  r 
)  o 

t 

> 

■» 
1 

.  F 
C 

1 

*■ 
a 

| 
c 

a 

c 

c 

E 

fc 

1 

o 

g 

o 

!  bli 

i"e! 

u 

a 

c 
f 

a 

a 

c 
s. 
C 

1 

> 
> 

> 
) 

: 

2 
3 

i 

1) 

E 

c 

c 

E 

i 

c 

3 

.. 
o 

,1 

;& 

2 

a 

"T 

C3           ! 

t-l         1 

©        1 
>»       ! 
d       ! 

■d 

c       < 

03           ; 

.«  i 

is   2 
iS   g 

M          CD 

il  ^ 

:§  ^ 

d 

8  £ 

WJC 
flPt 

Cooked 

Range,  3 

Fresh 

After 

4-5  da 

care 

Liqui 

Liqui 

Fresh:  av 

SI 

5  F 

3^ 
n't 

5  C 

15 

i  5  a 

>•£  a>*rt      9  cS-fiti      35  9  9 

fl  as                          © 

HO                     0 

I    03    C3r^ 

India;  flu 
Maine  rm 
Rumania 
Texas;  d\ 
U.S.A.; 
U.S.A.; 
Fresh 
Cook< 

Fresh 
Boile( 

U.S.A.; 

U.  S.  A.; 

o*^  o 
O     O 

SB 

03  03 

!» 


I. 

03^ 

-a  -a 

S-d 

©  © 

ll 

^o 
'S-d 
PS 


52 


CIRCULAR    6  3  8,   U.    &.    DEPARTMENT    OF   AGRICULTURE 


Refer- 
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Description  of  sample 
(2) 

Europe;  spoctrographic  method 

do.... 

Commercial  samples;  U.  S.  A.;  dye  titration: 

Canned  in  tin;  average  and  range,  6  samples.. 

Canned  in  glass;  average  and  range,  5  samples. 

Strained,  canned  in  tin 

Strained,  canned  In  glass 

Commercial  sample;  U.  S.  A.;  rat-growth  method: 

Strained  and  canned  in  1932.. 

Strained  and  canned  in  1933 

Strained  and  canned  in  1934.. 

Germany;  dye  titration 

Commercial    sample;    Boston    market;    spoctro- 
graphic method. 

Fresh;  U.  S.  A.;  dye  titration.. 

Europe;  spectrograph^  method: 

E n t ire  roots 

Outer  orange  part  of  root 

Inner  yellow  part  of  root 

India;  dye  titration: 

Flesh.. 

Skin 

India;  fluoromotric  mothod 

Danamorlca;  Now  York;  dye  titration: 

July 

September 

Freshly  harvested 

Held  2  weeks  at  l°-3°  C.  after  harvesting 

Early  Snowball;  New  York;  dye  titration: 

July 

September 

Freshly  harvested... 

Hold  2  weeks  at  l°-3°  0.  after  harvesting 

Forbes;  New  York;  dye  titration: 

July..... 

September 

Freshly  harvested 

Held  2  weeks  at  l°-3°  0.  after  harvesting    

«     ~ 

Carrot— Continued. 
Canned... 

Dried 

Frozen 

Juice 

Various  parts 

Cashew  nut. 

Cauliflower 
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Refer- 
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Thiamin 
(vitamin  Bi) 

(4a)         (4b) 

«9>     I      1 

SJj 

ti    1     I 

168" 

:::::::: 

Nil 

45 
Trace 

Vitamin  A  value 
(3a)          (3b) 

ti  i  i 

fc>  i 

•*5   ;   ] 

iii!  5    Mil  Iii!  ii  i  I  |     MM    iii 

Description  of  sample 
(2) 

Rumania;  dye  titration: 

liaw..- - 

Cooked 

TJ.  S.  A.;  dye  titration: 

Stored  for  10  days  at  room  temperature... 

U.  S.  A.;  rat-growth  method 

Cooked  or  canned;  avcrago  and  range;  England; 
dye  titration. 

Commercial    sample;    Boston    market;    spectro- 
graphic  method. 

Flowers;  July;  New  York;  dye  titration: 

Danamerica..- 

Early  Snowball - 

Forbes 

White  Mountain 

Stems;  July;  New  York;  dye  titration: 

Danamerica 

Early  Snowball. 

Forbes 

White  Mountain 

Average,  4  varieties;  July;  dye  titration: 

Flowers 

Stems - 

Argentina;  dye  titration: 

Leaves;  average  and  range 

Thiochrome  method 

Green  Utah;  range  for  stalks;  market  sample; 
New  York;  dye  titration: 
Fresh 

Cooked 

Cooking  liquid  from  above  samplo 

Salt  Lake  variety;  garden  fresh;  blanched;  Ohio; 

dye  titration. 
Average  and  range;  Argentina;  dye  titration. 

[England];  thiochrome  method 

[England];  bradycardia  method - 

Item 

(1) 

a 
o 
O 

1 

!■ 

9 
'*■ 

e 

Ej 

Frozen 

Various  parts 

Caviar 

Celery 
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Refer- 
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(8) 
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Ascorbic  acid 
(vitamin  C) 

(5a)              (5b) 
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(vitamin  Bi) 
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Cheddar,  American;  Maine  market  sample;  dye 

titration. 
Cheddar,  American;  sample  from  Bureau  of  Dairy 

Industry;  rat-growth  method. 
Cheddar,  American;  New  York  type;  U.  S.  A.; 

rat-growth  method. 
Cheddar,  American;  from  raw  milk  produced  in 

Maroh;  Pennsylvania;  rat-growth  method: 
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Cheddar,  American;  Wisconsin-type;  U.  S.  A.; 
rat-growth  method, 
.-do 

Cheddar,     Old    English;    creamed;    rat-growth 

method. 
Cheddar,  English;  England;  rat-growth  method. .. 
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Refer- 
ences 

(8) 
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Vitamin  A  value 
(3a)           (3b) 
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Description  of  sample 

(2) 

Leg  from  Single  Comb  White  Leghorn;  average 
and  range;  New  York;  fluoronietric  method: 

Diet  contained   i   meg.  riboflavin  per  gm. 

ration. 
Diet  contained  G.9  meg.  riboflavin  per  gm. 
ration. 

Hen,  edible  portion;  Germany;  chromatographic 
and  oolorlmetric  method. 

Dink  moiit;  |U.  S.  A.|;  rat-growth  method 

Light  meat;  fU.  S.  A..];  rat-growth  method. 

Half  light,  half  dark  meat;  Wasliington,  D.  C, 

market;  rat-growth  method. 
Muscle,  chicks  raised   to  3  months  on  ascorbic 

aoid  deficient  ration;  dye  titration. 

Muscle;  U.  S,  A.;  dyo  titration 

Leg,  roasted: 

Thioohrome  method 

Bradycardia  method 

Ohio;  dyo  titration 

India;  dyo  titration 

Roots;  England;  thioohrome  method 

France:  thioohrome  and  lumiilavin  methods,  re- 
spectively. 

Patnai  variety;  ripe;  India;  dyo  titration: 

Cooked 

Patnai  variety;  unripe;  India;  dye  titration: 

Raw 

('(inked 

"Capsicum";  average  and  range;  Argentina;  dye 
(ifration: 

Green 

Rflrl     

Item 

(i) 

Chicken— Con. 

Various  organs  (sec 
Heart,  Liver, 

etc.). 

Chick  weed 

Chlco 

Chicory 

u 
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Description  of  sample 

(2) 

Eureka;  Texas;  dyo  titration 

Everbearing;  rough-lemon  rootstock;  Florida;  dye 

titration. 
Meyer  Seedless;  average  and  range,  4  samples; 

Texas;  dye  titration. 
Pcrrino;    rough-lemon    rootstock;    Florida;    dye 
titration: 

Green 

Ripo 

Green. 

Ripo 

Pcrrino;  ripo;  Florida;  dye  titration: 

Fresh;  average,  6  lemons 

Held  2  months  in  cold  storage;  average,  10 
lemons. 
Perrino;  picked  in  light  greon  stage  and  held  2 

months   in   cold   storage;   average,   8   lemons; 

Florida;  dyo  titration. 
Green  rind;  averago  and  range,  4  samples;  Texas; 

dyo  titration. 
Green  rind;  large;  averago  and  range,  3  samples; 

Texas;  dyo  titration. 
Yellow;  large;  average  and  rango,  3  samples;  Texas; 

dye  titration. 
Yellow,  round;  thin  rind;  averago  and  range,  3 

samples;  Texas;  dyo  titration. 
Yellow;    medium    size;    average    and    rango,    3 

samples;  Texas;  dye  titration. 
Size  300;  dyo  titration 

Average  and  rango;  Argentina;  dye  titration 

California;  rat-growth  method 

Cape  Colony;  dyo  titration: 

Average  and  rango,  4  samples 

After  1  month  at  room  tomporaturo;  average,  2 
samples. 

Fiji;  dyo  titration 

India;  fluoroniotric  method 

Item 

(1) 

Citrus  fruit— Con. 

Lemon: 
Sour  varieties 
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(3a)          (3b) 
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Description  of  sample 
(2) 

India;  dye  titration 

Dye  titration 

....do 

Lakeland;  average,  12  fruits;  Florida;  dye  titration. 
Eustis;  Cleopatra  rootstock;  Florida;  dye  titration. 
Eustis;  rough-lemon  rootstock;  Florida;  dye  titra- 

Nippon;  average,  8  fruits;  Florida;  dye  titration... 
Pumelo  Cross;  tangelo;  Texas;  dye  titration 

Satsuma;  rough-lemon   rootstock;   Florida;   dyo 

titration. 
King    Orange;   tangelo;   rough-lemon   rootstock; 

Florida;  dye  titration. 
King    Orange;   tangelo;   sour   orange   rootstock; 

Florida;  dye  titration. 
Bitter  sweet  orange;  seedling;  rootstock;  Florida; 

dye  titration. 
Bitter  orange;  Spain;  dye  titration: 

Average  and  range,  6  samples 

After  1  month  at  room  temperature;  average,  3 
samples. 

Average  and  range,  8  samples 

After  1  month  at  room  temperature;  average, 
2  samples. 

Drake;  sour  orange  rootstock;  Florida;  dye  titra- 
tion. 

Seville  variety;  range,  24  samples;  Spain;  dye  ti- 
tration. 

Seedling;  Florida ;  dye  titration 

Blood;  sweet  orange  rootstock;  Florida;  dye  titra- 
tion. 

Boone's  Early;  rough-lemon  rootstock;  Florida; 
dye  titration. 

Item 

(1) 

Citrus  fruit— Con. 

Lime— Con. 

Limequat 

Orangequat 

Pummelo 

Satsuma  and  King 
Orange. 

Sour  orange... 

Sweet  orange 
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Vitamin  D 
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Ascorbic  acid 
(vitamin  C) 
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Thiamin 
(vitamin  Bi) 
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Vitamin  A  value 
(3a)           (3b) 

fcj 

Description  of  sample 
(2) 

Homosassa;  sweet  orange  rootstock;  Florida;  dye 
titration. 

Indian  River;  sour  orange  rootstock;  Florida;  dye 
titration. 

Indian  River;  average  and  range,  25  samples  from 
a  single  grove;  Florida;  dye  titration. 

Jaffa;  rough-lemon  rootstock;  Florida;  dye  titra- 
tion. 

Jaffa;  rough-lemon  rootstock;  Florida;  dye  titra- 
tion: 
Picked  in  September,  very  acid  and  immature. 
Picked  in  January,  fruit  damaged  by  Decem- 
ber freeze. 

Jaffa;  sweet  orange  rootstock;  Florida;  dye  titra- 
tion. 
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Joppa;  average  for  all  determinations  regardless  of 

location  or  season;  dye  titration. 
Lue  Gim  Gong;  sour  orange  rootstock;  Florida; 

dye  titration. 
Lue  Gim  Gong;  sour  orange  rootstock;  Florida; 

dye  titration: 
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Lue  Gim  Gong;  sour  orange  rootstock;  picked  in 
April;  average  and  range,  25  oranges;  Florida; 
dye  titration: 

Fruit  picked  from  outer  branches  of  tree 

Majorca;  average,  6  oranges;  Florida;  dye  titration. 
Majorca;  sweet   orange  rootstock;   Florida;  dye 

titration. 
Mediterranean;  rough-lemon  rootstock;  Florida; 

dye  titration. 
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Description  of  sample 
(2) 

Pineapple;  rough-lemon  rootstock;   Florida;  dye 
titration: 

Picked  Aug.  30.  verv  acid  and  immature 
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Pineapple;  rough-lemon  rootstock;  Florida;  dye 

titration. 
Pineapple;  sour  orange  rootstock;   Florida;  dye 

titration. 
Pineapple;  sweet  orange  rootstock;  Florida;  dye 

titration. 
Pineapple;  average  and  range,  6  lots  of  5  oranges 

each;  Florida;  dye  titration. 
Pineapple;  Florida;  dye  titration: 

A  verage.  0  oranges 
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Pineapple;  average  for  all  determinations  regard- 
less of  location  or  season;  dye  titration. 

Pineapple;  range,  samples  from  3  locations;  Texas; 
dye  titration. 

Rtlby  (Blood);  average,  6  oranges;  Florida;  dye 
titration. 

Sanford;  Mediterranean;  average  6  oranges; 
Florida;  dye  titration. 

Sautgur;  India;  dye  titration ... 
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tree. 
Fruit  grown  on  middle  of  hill,  shady  side  of 

tree. 
Fruit  grown  at  bottom  of  hill,  sunny  side  of 

tree. 
Fruit  grown  at  bottom  of  hill,  shady  side  of 
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Florida;  dye  titration. 
Temple  Orange;  rough  lemon  rootstock;  Florida; 

dye  titration. 
do 

Temple  Orange;  sour  orange  rootstock;  Florida; 
dye  titration. 
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Temple  Orange;  average  for  all  determinations 

regardless  of  location  or  season;  dye  titration. 
Thornton;  average  and  range,  6  lots  of  5-0  fruits 
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Yellow    variety;    U.    S.   A.;   spectrophotometric 
analysis: 
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Garrick  Prolific;  (White);  South  Carolina; 
obtained  Washington,  D.  C. 

Gehu  Yellow  Flint;  North  Dakota;  obtained 
Washington,  I).  0. 

Golden  King;  (Yellow);  Iowa;  obtained  Wash- 
ington, I).  C. 

Iowa  Hybrid  939;  (Yellow);  Nebraska;  ob- 
tained Kansas. 

Krug;  (Yellow);  Iowa;  obtained  Washington, 
D.  C. 
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Refer- 
ences 
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Corn  in  husk  held  1  day  at  room  temperature. 

Corn  in  husk  held  3  days  at  room  temperature 

Corn  in  husk  held  4  days  at  room  temperature  - 

Golden  Bantam;   Montana;  rat-growth  methods 

and  dye  titration,  respectively: 
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Preserved  by  fermentation  in  brine,  soaked, 

and  cooked. 
Canned  with  pressure  cooker,  75  minutes  at 

250°  F. 
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Stowell's  Evergreen;   market  sample;    U.  S.  A.; 

dye  titration. 
Germany;  dye  titration: 
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Refer- 
ences 
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Description  of  sample 
(2) 

Golden  Cross  Bantam;  2  commercial   samples; 
U.  S.  A.;  rat-growth  method: 

Stored  at  0°  F 

Stored  at   -40°  F 

"On-the-cob";  average  and  range;  harvested  Aug. 
28-Sept.  24;  commercially  frozen;  U.  S.  A.;  dye 
titration. 

"Corn-on-cob";  commercial   sample;   U.   S.   A.; 
dye  titration. 

Whole  kernel;  commercial  sample;  U.  S.  A.;  dye 
titration: 

Uncooked 

After  cooking  4  minutes  in  boiling  water 

Whole  kernel;  harvested  Aug.  22-Sept.  24;  com- 
mercially frozen;  average  and  range;  U.  S.  A.; 
dye  titration. 
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Commercial  product;  U.  S.  A;  rat-growth  method.. 
Thiochrome  method 

White;  small  amount  of  bran  removed  in  milling; 
U.  S.  A.;  rat-growth  method. 

Lancaster;    whole-ground  grain;  Maryland;  rat- 
growth  method. 

Yellow;  small  amount  of  bran  removed  in  milling; 
U.  S.  A.;  rat-growth  method. 
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Corn  flour 

Corn  meal 
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CIRCULAR    638,    U.    S.    DEPARTMENT   OF   AGRICULTURE 


Refer- 
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Description  of  sample 
(2) 

Brabham;   mature  seeds;   U.   S.   A.;  rat-growth 

methods. 
Clay;  mature  seeds;  U.  S.  A.;  rat-growth  methods. 
Groit;    mature    seeds;     U.     S.     A.;    rat-growth 

methods. 
Iron;  mature  seeds;  U.  S.  A.;  rat-growth  methods 
Small  black;  mature  seeds;  U.  S.  A.;  rat-growth 

methods, 
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Meat;  China;  dye  titration 

Muscle,  boiled  in  salted  water;  Japan;  lumiflavin 

method. 
Boiled:  thiochrome  method      __   _   .            _   
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Saltines,  commercial  sample;  U.S.A.;  rat-growth 

methods. 
Commercial  sample;  U.  S.  A.;  rat-growth  method - 

Boston  market;  spectrographic  method 
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Boston    market,    commercial    sample;    spectro- 
graphic method. 

Greenland;  dye  titration 

Item 

(i) 

4 

a  c 

O'Z 

ij 

i 

- 
es 

■s 

c 
c 

a 
C 

gc 

0 

c 
u 

la 

1 

c 

4 

1 

VITAMIN    VALUES    OF   FOODS 


85 


P5IM  -H 


<M     MN« 


22      8 


S    S 


ooo 

IM'  OS 


t~         »C         <£>         °0         00         <M  0(N< 

CO         (M         «i         <30         O         ~H  CO         ^-1         ' 

<M         <M         S*         «<!         rH         <M  <N<M< 


§£ 


spa 


5.2 


£a  ° 


QT  r-,  •  -  © 


s-S  a 


O  M 

..  G 

o»^  o 

9  TTX3 

£"Sa 
.g-g.g 


2  °3  w 

.G  t-  oi 

a^a 
§£* 

It8 
IIS 


a  * 

o  £ 

-  i" 

OS  03 


flta 


m   XJ 


O   g   03   (3   >» 


G  o 

■B'BsB 

"o3  03  -£4-' 

sa££ 

"©Sw-a 


O     . 

"!t> 


03  as  j™ 

03  ...  G 

t>  G    <3j 

03  03    60 


JC  AT       SO  „... 
•-Oo       t^Gg'cS 

G^Q    .^WX3  a 


.¥.8 

£3 


■£m  > 


BBS     S, 

lil.gs 


JU  m .2  fa 

85  G+J  g 

I  2S5-H* 

_  T3  43  •-"  03 

.2*  <D  -O  *   G  pq 

■O  9?  G  2°o5 

m  .as**** 


t)p(=H     pq     pq 


03 


ga^ 

"S  o3  G 


86 


CIRCULAR    6  3  8,    U.    S,    DEPARTMENT    OF   AGRICULTURE 


^ 

^ 


Refer- 
ences 

(8) 

§    1                       S 

©                 O    e        s    —  ?i  f  i 

CM                         CM      CM            CM            CM  CM 

Riboflavin 
(7a)           (7b) 

& 

1 

i 

Vitamin  D 
(6a)           (6b) 

t> 

Ascorbic  acid 
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Vitamin  A  value 
(3a)           (3b) 

Description  of  sample 
(2) 

Wellington;  ripe;  average  and  range,  3  batches 

from  2  farms;  England;  dye  titration. 
West  wick    Choice;    ripe;    average   and    range,    7 
batches  from  2  tarms;  England;  dye  titration. 
West  wick  Choice;  England;  dye  titration: 

Black,  nearly  ripe,  small,  late  July .. 

Black,  nearly  ripe,  medium,  late  July 

Black,  nearly  ripe,  large,  late  July... 

Black,  ripe,  small,  early  August.. 

Black,  ripe,  medium,  early  August 

Black,  ripe,  large,  early  August 

Qreen,  unripe,  small,  early  June 

Green,  unripe,  small,  1  week  later. 

Qreen,  unripe,  medium,  early  June... 

Green,  unripe,  medium,  1  week  later 

Green,  unripe,  large,  early  June.. 

Green,  unripe,  large,  l  week  later. 

Denmark;  dye  titration: 

Fresh       

Canned.         . 

Canned,  stored  3  months  at  15°  0 

('aimed,  stored  8  months  at  15°  C 

Fresh 

('aimed,  stored  6  months  at  15°  C 

Canned,  stored  1  year  at  15°  C 

Fresh;  range,  2  batches;  England;  dye  titration: 

After  cooking  in  sirup,  liquid  included 

After   commercial   canning   in   sirup,    liquid 
included. 
Ripe;  average  and  range,  4  batches  from  2  farms; 

England;  dye  titration. 
Fresh;  average,  2  batches;  England;  dye  titration 
England;  dye  titration: 

Fresh 

Jam  made  from  above 

[England];  bradycardia  method 

Germany;  dye  titration 
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From  Jersey  Black  Giants  mated  with  White 
Leghorns;  on  limited  range;  ration  supplemented 
with  plant  protein;  February-June;  U.  S.  A.; 
rat-curative  method. 

From  Jersey  Black  Giants  mated  with  White  Leg- 
horns; no  direct  sunlight;  U.  S.  A.;  rat-curntive 
method : 
Supplemented  with  1.4  I.  U.  vitamin  D  from 

cod-liver  oil  per  gm.  of  feed. 
Supplemented  with  2.8  I.  U.  vitamin  D  from 

cod-liver  oil  per  gm.  of  feed. 
Supplemented  with  5.6  I.  U.  vitamin  D  from 

cod-liver  oil  per  gm.  of  feed. 
Supplemented  with  3.6  I.  U.  vitamin  D  from 

viosterol  per  gm.  of  feed. 
Supplemented  with  7.2  I.  U.  vitamin  D  from 

viosterol  per  gm.  of  feed. 
Supplemented  with  14.4  I.  U.  vitamin  D  from 
viosterol  per  gm.  of  feed. 
From  White  Leghorns  on  basal  diet  supplemented 
with  varying  amounts  of  vitamin  D;  Ohio;  rat- 
curative  method: 
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method. 
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Description  of  sample 

(2) 

Raw;  average  and  range,  morning  samples  from 
cows  on   dairy  ration  containing  green  feed; 
August-September;  Pennsylvania;  dye  titration: 

Ayrshire 

Brown  Swiss.. 

Guernsey 

Holstein 

Jersey.. 

Raw;  samples  tested  directly  after  milking;  Jan- 

From  Brown  Swiss;  range  for  3  days;  cows 
pastured  in  summer. 

From  Guernsey;  range  for  3  days;  cows  pas- 
tured in  summer. 

From  Holstein;  range  for  3  days;  cows  on  win- 
ter feed  year  round. 

From  Holstein;  range  for  3  days;  cows  pas- 
tured in  summer. 

From  Jersey;  range  for  3  days;  cows  pastured 
in  summer. 
Kansas;  fluorometric  method: 

Average,  4  Guernsey  cows  on  alfalfa,  silage, 
and  grain  ration. 

Average,  Guernsey  cows  on  spring  pasture, 
3  weeks. 

Range,  1 1  Holstein  cows  on  alfalfa,  hay,  silage, 
and  grain  ration. 

Average,  4  Holstein  cows  on  spring  pasture 
3  weeks. 

Item 
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Milk— Continued. 
Cow— Continued. 
Fluid— Con. 
Whole— Con. 
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Description  of  sample 
(2) 

From  Jersey  cows;  [England];  rat -growth  method. 

Raw;  average,  502  analyses  from  65  Holstein,  Jer- 
sey, Guernsey,  and  Ayrshire  cows;  Kansas;  dye 
titration. 

From  2  Shorthorn  cows:  England;  rat-curative 
method: 

Summer  ration: 

■s 

z 
c 
— 

C 

s 
1 

fcu 

V 

a 

p 

"5 

% 

c 
C 

i 

3       v 

C 

c 
a'  e 

o  « 

-    K 

= 

— 
c 

1/ 

Is 

c 

w 

_o 

© 
>> 
■d 

1 

fl 
H 

£ 

o 

g 

DQ    1 

O 

After  >S  hour  exposure  to  sunlight  in  a  pint 
bottle. 
Range  from  Michigan  dairies;  cows  pastured  as 
early   and  late   as  conditions  permitted;   rat- 
curative  method: 

Rancn.  Jul  v-Snntomho.r  19.33 
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From  herd  of  about  150  cows  on  diet  of  grain,  hay, 
corn  silage,  and  beet  pulp  providing  about  2,000 
I.  U.  of  vitamin  A  per  cow  per  day;  Massachu- 
setts; rat-growth  method: 

Cows  receiving  no  supplement:  1936 
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Cows  receiving  concentrate  jjroviding  30,000 
I.  U.  vitamin  A  per  cow  per  day;  1937. 
Raw;  evening  samples;  titrated  within  2  hours; 
dye  titration: 
From  cows  on  dry  ration  and  silage  mid- 
March-May. 
From  cows  on  pasture  late  March-Mav  _  _ 

> 

03 

J= 

a 

0 
p? 

« 

-r 

a 

o 
w 

0 

Item 

(1) 

Milk— Continued. 
Cow — Continued. 
Fluid— Con. 

VVholA— Crm 

> 

VITAMIN   VALUES    OF   FOODS 


123 


■0  0)01 

(N  cni  cn 


NHCJiO  i-H  t>.  <N  CN  i-l 

i  t^  i-H  lO  rH  O  CN  •*  00  ■* 

"JWHIOOl 


r-t  .-I  <M  CN  H 


|rtrH(M  _  r-(<M  t-l 

to  to  co  co  co  <ro  t— 


< 

m 

0 

a 

3 

a 
&  l-l  t> 

113  K  O 
Art  fc« 

«  £  o 


ptS  c3  C3  c3 


co '55 

\^  o 

«»§ 

flflg 


I'd 

>   OoOOSorj 

^•£222 


a££' 


X3  O 


CO   ID 


T3  OS 


H'gtutii  bc?5  w 


£  £  O 


au         OD  05  00 
3      «co« 
CDS      C3)  O)  aj 

sa  ^^ 

cd  d  S^^o 

ga|bbo 
135334 

>t.       C  c3  es  3 

©  »**  fl  CD~  CD  CD* 
CO  2  R  c3  c3  c3 

•s  >  >  > 


ss 


Mbc t*2  mq 

d?  I  8 


SI 


£a*£ 


S    CD-- 


,Q   CD. 


<1<1<!h,<J    CD   q  <j  ■<  <1  h?  <5   CD 


S§PL 

3-a§a|^8 

o  ftg  cd  ©rn'H.c    . 
■gift  i  S&C&s'S 

9StSla8s"a 


5a 


■£ft 

as 


eo 
<» 

— 

5 
o 


L24       < 

tL  CO 

CIRCULAR    638, 

u 

s. 

DEPARTMENT   OF 

cn 

AGRICULTURE 

CO 
CM 

Riboflavin 
(7a)           (7b) 

to) 
1 

a    I 

0 

\ 

Vitam 

(6a) 

fc) 

Ascorbic  acid 
(vitamin  C) 

(5a)              (5b) 

I 

XKtS 

odd 

>*  3D 

odd 

<*  r»  M 

«C-*<0O 

odd 

»*  «5  evj 

odd 

OC  -r*  CO 
»«MO 

odd 

OOffi 

odd 

1- 
a 

e 

sew 
u;  so 

O© 

eiew 
odd 

eo 
.  © 

r 

US 

o 

cc 

00 

d 

d 

d 

e* 

o 
eo 

o 
e*9 

Thiamin 
(vitamin  Bi) 

(4a)          (4b) 

<5» 

I 

Vitamin  A  value 
(3a)           (3b) 

b 

b 

Description  of  sample 
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Grade  A,  raw,  from  college  herd;  Michigan;  dye 
titration: 
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Description  of  sample 

(2) 

Raw;  average  and  range,  243  cows  on  21  farms; 
Rumania;  dye  titration. 

Pasteurized;  average  and  range,  10  cows  on  1  farm; 
Rumania;  dye  titration. 

Raw;  average  anil  range,  11  cows;  exposed  to  sun- 
light 1  hour;  Rumania;  dye  titration. 

Raw;  average  and  range,  19  samples;  U.  S.  A.;  dye 
titration. 

Raw.  Mav-June.  4  samnles:  Massachusetts .. 

Raw,  October-November,  3  samples;  Massachu- 
setts. 

Certified,  metabolized  (yeast)  milk,  3  samples; 
Massachusetts. 

Raw:  Eneland:  thiochrome  method 
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Collected  without  exposure  to  air,  metals,  or  light 
into  chilled  glass  vessel;  Pennsylvania;  dye  titra- 
tion. 

Pasteurized;  England;  thiochrome  method.. . 
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Pasteurized,  autumn,  4  samples;  Massachusetts. 
Pasteurized,   homogenized,  autumn,  2  samples; 

Massachusetts. 
Pasteurized,    irradiated;    average,    245    samples; 

Massachusetts. 
Pasteurized,  metabolized  (yeast)  milk,  5  samples; 

Massachusetts. 
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Refer- 
ences 

(8) 
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Vitamin  A  value 
(3a)           (3b) 
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Description  of  sample 
(2) 

Whole,  from  Toggenburg  goats,  October  1938- 
August  1939,  360  samples;  U.  S.  A.;  dye  titration. 

Whole,  fluid;  average  and  range,  5  samples;  India; 
dye  titration: 
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After  feeding  diets  high  in  ascorbic  acid  value; 

China;  dye  titration. 
England;  rat-curative  method: 
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Supplemented  with  210  mg.  vitamin  C  (orange 

juice);  10  days  postpartum. 

No  supplement;  3-6  days  postpartum,. 

Supplemented  with  430  mg.  vitamin  C  (orange 

juice);  10  days  postpartum. 
Average,  57  samples;  Germany;  dve  titration 
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Si 
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060 

Common  F.  C.  No.  22,637;  obtained,  Washington, 

D.  C;  fermentation  method. 
German  P.  0,  No.  22,636;  Tennessee;  obtained, 

Washington,  I).  C;  fermentation  method. 
Yellow    Manitoba    proso;    Colorado;    obtained, 

Washington,  1).  C;  fermentation  method. 
Juba;  England;  bradycardia  method. 
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Refer- 
ences 

(8) 

c^      o      -<*i      •>*<©      •<*<•*■*■*      o              e^      t»<i«tj<        ig   ioio^c      tj<      ■<**      -^t      — 
cs      oo      r~      f~  so      r^i^r^t^      oo                cs      t^sot^         oo    xxkoo      t^.      r-      t-      i*. 

Riboflavin 
(7a)           (7b) 
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Vitamin  D 
(Ga)           (Gb) 
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Ascorbic  acid 
(vitamin  C) 

(5a)              (5b) 

s                             i|| 

Mg. 
20.9 
25.4 
11.9 
23 
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32 
36 
32 
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25.9 
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f          33. 3 
\31.  8-35.  5 
35 

f          24.3 

\17. 7-32. 1 
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94.2 
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41 

37 
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30 

Thiamin 
(vitamin  Bi) 

(4a)         (4b) 

Meg. 


Meg. 

Vitamin  A  value 
(3a)         (3b) 
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Description  of  sample 
(2) 

Banana;  North  Carolina  market;  dye  titration: 
Average,  is  melons -. 

Average,  12  ripe  melons. -- 

Average,  6  very  ripe  melons 

Bender's  Surprise;  average,  6  samples;  New  York; 

dye  titration. 
Bender's  Surprise;  freshly  harvested;  Ohio;  dye 

lilration. 
Hottoinly;  freshly  harvested;  Ohio;  dyo  titration.. 
Cooper's  Sweetheart;  average,  4  samples;  New 

York;  dye  titration. 
Delicious;  freshly  harvested;  Ohio;  dye  titration.... 

do -.- - 

Early  Osage;  freshly  harvested;  Ohio;  dye  titration. 
Globe  of  Gold;  freshly  harvested;  Ohio;  dye  titra- 
tion. 
Golden  Marvel;  average,  4  samples;  New  York; 

dyo  titration. 
Hale's  Best;  North  Carolina  market;  dye  titration: 

Average,  10  melons 

Average,  12  ripe  melons 

Average,  3  very  ripe  melons. 

1  lale's  Best;  freshly  harvested;  Ohio;  dye  titration. 
Bale's  Best:  average  and  range,  3  samples;  Texas; 

dye  titration. 
Hearts  of  Gold;  freshly  harvested;  Ohio;  dye  titra- 

Hearts  of  Gold;  average  and  range,  6  samples; 
Texas;  dye  titration. 

Honey  Ball;  Texas;  dye  titration 

Honey  Dew;  Texas;  dye  titration 

Honey  Dew;  U.  S.  A.;  dye  titration 

Honey  Rock;  average,  4  samples;  New  York;  dye 
titration. 

Honey  Rock;  freshly  harvested;  Ohio;  dyo  titra- 
tion. 

Improved  Hale's  Best;  freshly  harvested;  Ohio; 
dyo  titration. 

Improved  No.  45;  freshly  harvested;  Ohio;  dyo 
titration. 

Large  Late  Hackensack;  freshly  harvested;  Ohio; 
dye  titration. 
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Refer- 
ences 

(8) 
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Description  of  sample 
(2) 

Bermuda;  average  and  rango,'6"samples;  Texas; 
dye  titration. 

Bermuda;  grown  near  Washington,  D.  C;  rat- 
growth  method. 

Chinese:  China:  dve  titration . 
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Stored  6  months,  cut  into  sections  and  boiled 
15  minutes. 

Average  and  range;  Argentina;  dye  titration 

Average,  2  batches;  England;  dye  titration 

England;  dye  titration: 

Raw:  averace.  1  batch...            .....  
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Refer- 
ences 

(8) 
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Vitamin  D 
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Ascorbic  acid 
(vitamin  C) 
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Thiamin 
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Vitamin  A  value 
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Description  of  sample 
(2) 
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Pods;  red;  Rumania;  dye  titration 

Pods;  roasted;  Rumania;  dye  titration 

"Djerock  Bali";  Java;  dye  titration 

"Djerock  padan";  Java;  dye  titration 
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CIRCULAR    6  3  8,    U. 


S.    DEPARTMENT    OF   AGRICULTURE 


Refer- 
ences 

(8) 

1         Is      -      is™      1   1   -   S3 

— 

00  c^ 

os" 

Riboflavin 
(7a)           (7b) 

t 

Vitamin  D 
(6a)           (6b) 

b' 

b 
i-4 

Ascorbic  acid 

(vitamin  C) 

(5a)             (5b) 

i 

'  •>#  cnho                  ! 

CO 
.  CO                          ! 

r    i 

OS       -*" 
CN         .-1 

os      co        ! 

r»     i 

18.8 
21.0 
18.5 
17.0 

Thiamin 
(vitamin  Bi) 

(4a)         (4b) 

I 

1 

,©          o 

1  O                  CO 
I  lO               CO 

O                              ,        o        O 
O                                         io         CM 

o      o      o      o 
es      eo      <s      «9 

«M        e>5        C*        SM 

Vitamin  A  value 
(3a)           (3b) 

fc>     i 

i« 

N 

b 

e 
o 

1,000 

1,000 

71,000 

Description  of  sample 
(2) 

Dwarf  Alderman;  scalded  1  minute  at  93°  C,  frozen 

pack;  Washington;  dye  titration. 
Dwarf  Alderman;  1937  crop,  frozen  pack  stored  at 

—  15°  C;  Washington;  rat-growth  method: 
Raw 

C,  frozen  and  stored;  Washington;  rat-growth 

method. 
Glacier  Park;  blanched   1  minute  at  88°-93°  C, 

frozen    and    stored;    Washington;    rat-growth 

method . 
Improved  Gradus;  scalded  1  minute  at  91°  C, 

frozen  pack;  Washington;  dye  titration. 
Laxton's  Progress;  scalded  1  minute  at  92°  C, 

frozen  pack;  Washington;  dye  titration. 
Laxton's  Progress;  blanched  1  minute  at  88°-93° 

C,  frozen  and  stored;  Washington;  rat-growth 

method. 
Laxtonian;  scalded  1  minute  at  93°  C,  frozen  pack; 

Washington;  dye  titration. 
Rogers  95;  scalded  1  minute  at  89°  C,  frozen  pack; 

Washington;  dye  titration. 
Rogers  95;  blanched  1  minute  at  88°-93°  C,  frozen 

and  stored;  Washington;  rat-growth  method. 
Stratagem;  blanched  1  minute  at88°-93°  C,  frozen 

and  stored;  Washington;  rat-growth  method. 
Telephone;  frozen  pack;  Washington;  dye  titration: 
Thawed  and  analyzed  immediately 

6    ! 

a°o 
m  <M 

® +j 

•2  3 

15 

CO  rt 

a  a 
"  5 

to  w 

o  o 

iir 
||s 

"cart 

CD  CD 

c3   - 

niaweu,  anowea  to  stana  in  refrigerator  24 

hours  at  4.5°  C. 
Telephone;  frozen  and  stored;  Washington;  rat- 
growth  and  dye  titration  methods,  respectively: 
Blanched  by  scalding  1  minute  at  99°  C.  in 

steam. 
Blanched  by  scalding  1  minute  at  99°  C.  in 

hot  water. 
Blanched  by  scalding  2  minutes  at  99°  C.  in 

hot  water. 
Blanched  by  scalding  3  minutes  at  99°  0.  in 

hot  water. 

Item 
(l) 

x5 

-o  a 
a  o 
°  i 
Arf 

a 

o 

;> 

1 

a 

D 

VITAMIN   VALUE®   OF   FOODS 


149 


o  a1 


©       03— .  © 

0      ...»  3 

•3     •|| 

■  o,M 
„  JIN 


a   s 


© 

fit 

ga 

8.1 

a_ 


a. a 

OT3 


3+2 


8.1 

a  J 

sa 

a  w) 

o  a 


a ... 
©  • 
so 


*2    £ 


o    O 


PI  O 

a 


■°  s^  s-0  s^  s*°  s-°  ^^  si  »si  s 
iJjii-sisWJii-s-JS  §5*8 

Q  o  S  o  g  o  o-t:  Q  o  g  o  go2*  22~ 
^ja^^^^a^:^  *^3^^3^x3  ©jo  p  ©,o 
m     PQ    PQ     »£«    ffl    ffl    W        M 

"©d 
Eh 


Its  --^la 

M  ..O.N  O-d-d 

£  2  e.e  ^"£  o  o  o 

Ilsgal5500'" 
eh     ao 


sl3 


O  Q  o 
£cGCG 


gang 

d  o  o  o  « 


o  S  o 

-a1* 

III 

a.l§- 
Sofia 


2-a 


*   § 


w"TH   ©32 

© 


^§6  a 


•ag 


a& 


a©-©'©' 


150 


CIRCULAR    6  3  8,    U.    S.    DEPARTMENT    OF   AGRICULTURE 


Refer- 
ences 

(8) 

00 

s 

C5 

OC 

2 

t^ 

to 

<N 

cs 

CO 

a 

a 

Riboflavin 
(7a)          (7b) 

til 

3 

to. 

1 

Vitamin  D 
(Ga)          (Gb) 

t> 

Ascorbic  acid 
(vitamin  C) 

(5a)              (5b) 

i 

S» 

o 

oo  t^  co          o>o 

OCO        CO  00         lO  CM 

to'  o      o'  ■<*      ui  ai 

NH        <M              ON 
t--  to 

oic4 

Thiamin 
(vitamin  Bi) 

(4a)         (4b) 

to 

CO 

to 

& 
§ 

OO 

CO"# 

Vitamin  A  value 
(3a)          (3b) 

cs 

o 

CO 

to 

.8         3 

OO 

oo 
oo 

o 

CO 

Description  of  sample 
(2) 

Commercial;    Boston    market    sample;    spectro- 

graphic  method. 
Commercial  samples;  Washington,  D.  C,  market; 

rat-growth  method: 
Raw 
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a 

Telephone;  held  4  hours  at  21°  C,  blanched  by 
scalding  in  water  1  minute  at  99°  C,  frozen  and 
stored;  rat-growth  method: 
Cotvledon.   .     .                      _ 
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Green  split  peas;  cooked;  U.  S.  A.;  rat-growth 
method. 

Elberta;    Washington,    D.    C,    market    during 
August  and  September;  Maryland;  rat-growth 
method. 
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CIRCULAR    638,    U.    S.    DEPARTMENT   OF   AGRICULTURE 


Refer- 
ences 

(8) 

74 

€ 

£ 

■-HO  CO 

9. 

CO  O 
^8 

a 

£2 

CN         t     00     CCOO 

Riboflavin 
(7a)           (7b) 

i 

8 

CO 

oo 

Vitamin  D 
(6a)          (Gb) 

fc> 

t) 

Ascorbic  acid 
(vitamin  C) 

(5a)             (5b) 

i 

o 

sf 

CO 

1         CO 

i       >o  CO  CN  Ir^  te  ^ 

CN  CS  CO  CO  CN  CO 
CO             Jh 

Thiamin 
(vitamin  Bi) 

(4a)         (4b) 

us 

*•• 
eo 

o 
CO 

us                     r» 

<N  CO             l 

CC  CT>             1 
COCO 

.o 

,OPS 

*•< 
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CO 

CO         uo 
CO       t~ 

II 

Vitamin  A  value 
(3a)           (3b) 

•-J 

| 

J, 

V 

Description  of  sample 
(2) 
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- 

Spanish;  without  skins,  roasted  20  minutes  at 

190°  C;  rat-growth  method. 
Virginia;  extra-large,  without  skins;  rat-growth 

method: 

Raw .  . 

Roasted  9  minutes  at  224°-227°  C,  and  cooked 

12-14  minutes  in  coconut  oil  at  149°  C,  salted. 

Mixture  of  GO  percent  No.  1  Virginia  and  40  percent 

No.  1  Spanish;  rat-growth  method: 

Raw 
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CIRCULAR    6  3  8,    U.    S.    DEPARTMENT   OF   AGRICULTURE 


Refer- 
ences 

(8) 

lO  ■*  TJ«                    C5 

00  COCO                  CS 

to 

OOOO         00         CO            _ 

cs 

lOWCCONN      CC 
00O0CSO5CS©     - 

7  >  C. 

1     a 

Riboflavin 
(7a)          (7b) 

a ;  1 1 

«i    i    i    i 

S  i  i  i       i 

00     ! 

CO       i 

CO 

o      o 
o      o 
es 

K? 

Vitamin  D 
(6a)            (6b) 

^  III 

t>  S  j  i       i 

Ascorbic  acid 
(vitamin  C) 

(5a)              (5b) 

*|||      1 

Mq. 
281 
238.3 
97.6 

128.5 

195.6 
140.1 

252.8 

127.2 

f          74 
\    70-78 
104.4 
140 

i-H         CO               KlONO 

c-i  x  in  —  :s  --s-co  n  io  co 

H_M    1                            CS 
CS 

Thiamin 
(vitamin  Bi) 

(4a)         (4b) 

«i    >     i    i 

Sijj     \ 

si   1    1    1            1 

sin    j 

!    o 
,    es 

Vitamin  A  value 
(3a)          (3b) 

.    !    !    !           lo      • 

b  j  j  j        :s    : 

b  i  ;  j     ss 

oo 

o 

1                  1Q 

I               lO 

CS* 

Description  of  sample 
(2) 

Ruby  King;  red  ripe;  Texas;  dye  titration 

Sunnybrook;  ripe,  garden  fresh;  Ohio;  dye  titration. 
Windsor  A;  green,  garden  fresh;  Ohio;  dye  titration 
Wonder  variety;  green;  Washington,  D.  C,  mar- 
ket; California;  rat-growth  method: 
Raw..- 

Sweet;  Boston  market  sample;  spectrographic 
method. 

Green;  Washington.  D.  0.,  market  sample; 
rat-growth  method. 

Florida  (Floral  Gem?);  green  ripe;  Texas;  dye  titra- 
tion. 

Florida  (Floral  Gem?);  red  ripe;  Texas;  dye  titration 

Hungarian  Dox  (Hungarian  Wax?);  green  ripe; 
Texas;  dye  titration. 

Hungarian  Dox  (Hungarian  Wax?);  red  ripe; 
Texas;  dye  titration. 

Hungarian  Wax;  U.  S.  A.;  dye  titration 

See  also  Chili. 

Green;  average  and  range;  Argentina;  dye  titration. 
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Red;  fresh;  Germany;  chromatographic  and  colori- 
metric  method. 

Solid  Gold  Hachiya;  Washington,  D.  C,  market; 
California;  rat-growth  method. 
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CIR'CULAiR    6  3  8,    U.    S.    DEPARTMENT    OF   AGRICULTURE 


Refer- 
ence 

(8) 
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Riboflavin 
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Ascorbic  acid 
(vitamin  C) 
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Commercial  samples;  U.  S.  A.;  dye  titration: 
In    tin    containers;    average    and   range,    3 
samples. 
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Grown  on  sandy  loam  soil  fertilized  with  super- 
phosphate and  muriate  of  potash ;  stored  6  months; 
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Refer- 
ences 

(8) 

^^^H^                                      f-T             0»              l-l          1- 

©COO©                        ©         e»         ©       c 

00 

Riboflavin 
(7a)           (7b) 

^    : 

3    i 

Vitamin  D 
(6a)           (Gb) 

t>    I 

t>    i 

Ascorbic  acid 
(vitamin  C) 

(5a)              (5b) 

; 

Mq. 
(         56 
I    52-61 

142.9 
f          55 

\    51-58 
/          62 
\    50-83 

61-63 

7S-80 
70-87 
74-89 

rHMO 

©   ©  © 

CO 

oooo©*o^H©coe<«©cooo»ne<ii-i 

l     44-88 

/            64 
159.  3-73 
/          55 
147. 5-64 
J          49 
\45.  3-53 
J          45 
\39.  7-49 
f          42 
\35. 4-53 
J          38 
133.9-41 
/          36 
\29.  4-48 

Thiamin 
(vitamin  Bi) 

(4a)         (4b) 

5J>         1 

1   ; 

Vitamin  A  value 
(3a)           (3b) 

b'    i 

} 

© 

03 
© 

Description  of  sample 
(2) 

a 
© 

&       c 

©     '3 

£  ■> 

}&! 

||| 

C3   S   o 

ca  £ 

Evern;  fully  ripe;  average  and  range,  7  batches 

from  3  farms;  England;  dye  titration. 
Jucunda;  fully  ripe;  average  and  range,  19  batches 

from  6  farms;  England;  dye  titration. 
Jucunda;  range  for  various  stages  of  ripening;  Eng- 
land; dye  titration: 

Green 

White 

c 
oi 

Klondike;  Washington,  D.  C,  market;  Pennsyl- 
vania; rat-growth  method. 

Paxton;  fully  ripe;  average  and  range,  5  batches 
from  2  farms;  England;  dye  titration. 

Royal  Sovereign;  fully  ripe;  average  and  range,  17 
batches  from  8  farms;  England;  dye  titration. 

1938  season;  average  and  range,  10  samples;  North 
Carolina;  dye  titration: 

Fairmore _ 

Fairfax 

Southland 

Dorsett 

Blakemore . 

Klondike 

>, 

03 

C 

_o 

XT, 
03 
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(1) 

u 
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88 

b 

VITAMIN   VALUES    OF   FOODS 


195 


r>       e»       CD 


ig      ^      eo 


00        *        N 


H  CO 

(DO) 

4< 


;qog 


a  a 
o  o 

aa 

i  ec  cc>< 


5  « 
a'!-1. 


3  cc 


H-S 


a   a 
a    a 


a    a 


a   a 
a   1 


|  a  a 

jJ  a>  a» 

CT1  +J  +J 

~  a  a 


"CTJtl 

a  a  a 


a£c 


P.  P*  a  " 


Mo3 

ga 

5  w. 


-d 


83   o, 


a§2 


2   •  ° 


O  3  sq 


^s-s 


kJ  rt  O  w  H  M  w 

c8  q  .S   C3  &  03  ft 


_g   bfl  fc.    jj    «-c    q 

*  Swages 
rt5    o    o 


^ags 


a  3 


<  w      £Lw 


196 


CIRCULAR    6  3  8,    U.    S.    DEPARTMENT    OF    AGRICULTURE 


Refer- 
ences 

(8) 

I              ©      CS               CO 

©    o          so 

<N      CS               i-H 

cs 

© 

CM 

CS 

f] 

S 

h  0C  CN  » 
CS  CM  00  CO 

1 

© 

cs                       •* 

H          » 

- 

a    I 

c3 

1            . 
1       ^ 

O 
£1 

5     g 

1 

ao  ao 

Vitamin  D 
(6a)           (6b) 

■-I 

fc> 

Ascorbic  acid 
(vitamin  C) 

(5a)             (5b) 

i 

OS  CO 

fH  © 

©" 

«h 

Si 
M 

i 

OH 

■*  00 

r^© 
© 
eg 

■      CS 

l      00 

o 

OS 

OS      ! 

«o     ■ 

i  ©          Oio      t^©«      ^h  oo 

i  ©           eo  so      ^-oo      ©  — 

00 

Thiamin 
(vitamin  Bi) 

(4a)         (4b) 

t1 

:  i       i 

]© 
.OS 

II 

CM 

V 

% 

Vitamin  A  value 
(3a)          (3b) 

fc> 

:  :       i 

tJ 

!< 

o    !           ! 

© 
1     © 

© 

!         03 

o 

Description  of  sample 
(2) 

C 
Si 
C 

a 

CO 

a 

2 

X! 

o 
c 

£ 

a 

5           ! 
"S          ■ 
a            ! 
H            ; 

so            ! 

be            ■ 
a 

I-                 ) 

xj         ; 

a 

c3              ; 

O                   i 

be 

a 

eo 

>             T3 
OS        ;•  O 

•-    p,fj 

"5        o « 

£  .38 

|  CH  c 

=  is  B  a 

o~  a 
O     O 

— 
— 
8 
E 

bo 

a 

CD 

>. 

■a 

£ 

c 

cB 

B 

it 

so 

C 

.2 

.2 

cs 

> 

00 

m 
so 

*!  s 

EDS 

>-w 

er 

a 

C 

E 
<s 

w 
« 

c 

o 

cs 

"e! 
sr 
> 
08 

on 

1 

c 

CO 

1 
1 

.     ! 

: 
| 

•  "8 

<D 
>> 

>  £ 

e 

cs 

s 

o 

i" 

6 

..o 

.2  1 

Is 

+3  >> 

>■  -: 
SJ 

Sec 

a 

6 

o 
IQ 

1 

S3 
ca 
>j 

OS 

a 

L 
o 

K 

a   1 
oa    ; 

<3      ! 

>>  i 

gg 

E- 

fa 

CD 

0 

p 

09 

Q 

d 

08 

C9 

go 

!. 

i 

|) 

! 

r 
■ 

■ 
—  ' 

o 

s: 

=  - 

si 
te 

h  - 

fa     ' 

<i 

IB  "J 

3    ; 

2  '           • 

o    !           ! 

3  !        : 

j    !           ! 

Ill    1 

j"  cs        ; 

jKi     : 

CIS       i 

I  ?  Z-  ®  i 

}tn  £  g  g  j 

111* 

305 

0        oJ  s 

3         §' 

!     ?-  i 
5  £§■! 

;      si 

!     % 
o 
t- 

!     <a                 , 

it-                 i 

'    M             ! 
£ 

03. 

!  1       i 

;     £             « 

>  > 

OS 

:      -                a 

3         O     .                  ^ 

>  11         o 

"§   CD                     5 

*  S            ~ 

tt                 * 

<  s 

;_ 

!  i 

c'5 

O  c 

"5  i 

si 

5  c 

x:  . 
u  - 

3 
> 

3 

3 
i 

Item 
(1) 

o 
O 
1 
>. 

u 

fa 

II 

is  a 

■-  ■— 

So 

C 

0 
t 

( 

& 

■     ■  o5 

:  :  a 

;5> 

OD 

09                   i 
CO 

$       " 

.tt  : 

sfll 

M.i  2  so 

3-3cc 

92      93 

S 

fa 

"S 

CD 

OQ 

VITAMIN   VALUES   OF   FOODS 


197 


'OfflMN 


.  3 


£> 


cooi 


2    ? 


ocowon 


sa 


>:§ 


.a  oT 


3-5    o<g    a 

^  es     5S    -2 
2 »     fl-o    •« 

mm     q  rt   .  <u^ 

1  ^  e  wja  S  «s  *: 

■O  •— i   iT  "  £   -i   O  -4J   lL 

,§£«  gb-ggsi 

£0h      Ph 


2^ 


~i    »0 

a  o 


S5S 

i§§.2 
2  2  2® 

£.2  §2 


-  ?  3 


>s 


a 


as 


II 


..o 


ft   rt 


O  <3- 

jq  as- 


o-o  S  g-r 


••OOHo 
T3   U,  M"   00 

O  jg 


§       § 


bfi.-S      55 

o3 +^  «  *» 

I.  „  M© 

03  is 


O 

& 
o 

a 

o 

51 

03+j 

o  £ 
£t3 


rfl     ©  _2 


p     a     a  35  r?  2    s 


pq    ffl 


-3» 
to 

l.i 

o  a 
53  o 

S3 

5> 


s  I 

«e     5>         «s  &  es 


c§*s    «  la. 


H     HH 


198  CTRCULA1R    6  3  8,    U.    S,    DEPARTMENT    OF   AGRICULTURE 


'SO 


en    3 

In  3 


a  o 


S      § 


M  c3  c3       fl-£        «- 

8.J3M  .  a  o„   .•&  .' 
©•rt-o  a  gs  2  a  a  a 


©  £  o  o 

1=1-9 

c  a+»  a. 

S     ©    i     b»,   Q 


03    M 

£  > 


T3     . 


©  «      c3 

aU   g 

Hi-!       ^> 


©  ~  a  © 

3.S    >£.£  5 


s  a 


I  s 


|  1  ||olc-l|lil>-l||ili 

S5  nfl  ss  §a  8*  as        3§  fl 

n    n    n    n    n    n         pqpq 


£©£ 
-a  afe 


(-  © 
a  g 

o  a 


c  a  g  o  a.; 


£S 


1l 


I    H 


VITAMIN  VALUES   OF   FOODS 


199 


OD                      •      SO  QC          i     lOF»          i     •«*  r»          l     US  OS          i     ODO     «M      O  «v«             'US             ISO             i  W             IMS 

-:•(. 


3  S, 


ace 

-  io 


o  a 


'a  ® 


03     o?  co 


SI 

CI  03 

"a  as 
a  m 


*g 


B5 
o  a 

W 


O  bfl 

a  a 


9    03 

o  a 
W 


92 


2£ 
Qo3 


.9  .Up 

3°o 

ON  oO 


a  n 
92 

SO  g. 


2 


M  p  a  M 


9  cS 

o  a 


22  £3 

i^S  9. 
9§ag 

oftcaS 

W    o 


h     «j  9 


^3  a  a 
O 


ox:  a 
03  ai  5 


jfcH      P^W 


a£  o 


p'sa    - 


rO^QS<i>®oO,t 

fl   M>fl  0313  a>  <- 

9  a  * M-- 

<D-3o1   ^>  CD  '3  "S   9?   !>> 

o  ar  .c  m  a  : •  -  b? 
^      <->  eS  «  c8  3  53 

pq    m    o 


200  CIRCULAR    638,   U.    S.    DEPARTMENT    OF   AGRICULTURE 


Refer- 
ences 

(8) 

CO                                                CO               CO         CO                                      CO                      CO         CO                  OS     OS  OS  OS         OS 

Riboflavin 
(7a)          (7b) 

to      1         1         1                    1         1         1         1                    1 

a  i  ;  ;      i  ;  ;  j      \ 

to,.,!                 1        i        i        i                 i 

s  ;  ;  ;      MM      \ 

Vitamin  D 
(6a)          (6b) 

t>   i     S     i          ;     i     ;     i          j 

•*«!!!                IS!!                ! 

b*   i     j     i          11:     j          1 

Ascorbic  acid 
(vitamin  C) 

(5a)             (5b) 

j  1  ■  j  1     MM     1 

Mg. 
f         22 
\    19-24 
J         26 
\    21-31 
f          26 
I    21-30 

/          29 
\    19-40 
f          28 
\    26-33 
f          26 
\    21-30 
/         32 
X    29-35 

/          33 
\    27-39 
(         39 
\    30-46 
j         35 
1     33-37 
/          29 
\    24-44 
/         28 
X    19-35 

18.1 
10.4 
23.8 
18.1 
10.3 

27.6 

Thiamin 
(vitamin  Bi) 

(4a)         (4b) 

Cat     '■         ■         ■                                                                     ' 

ail]      MM      i 

SMI      MM      1 

Vitamin  A  value 
(3a)          (3b) 

b*   j     i     i               i;i          i 

} 

Description  of  sample 
(2) 

Clark's   Early;   average  and   range,   3  samples; 
Massachusetts;  dye  titration: 

Hard  green 

Half  ripe 

Fully  ripe 

Chalk's  Early  Jewel;  average  and  range,  6  samples; 
Massachusetts;  dye  titration: 

One  strain 

Another  strain 

Clark's  Early  Woodruff;  average  and  range,  6 
samples;  Massachusetts;  dye  titration. 

Comet;  average  and  range,  3  strains;  Massachu- 
setts; dye  titration. 

Comet;  average  and  range,  3  samples;  Massachu- 
setts; dye  titration: 

Hard  green 

Half  rioe 

• 
Fully  ripe 

Double  Purpose;  average  and  range,  6  samples; 

Massachusetts;  dye  titration. 
Earliana;  average  and  range,  6  samples;  Massa- 
chu  setts;  dye  titration. 

Earliana;  freshly  picked;  Minnesota;  dye  titration: 

Grown  in  field 

Grown  in  greenhouse 

Earliana;  freshly  picked;  Minnesota;  dye  titration 
do 

Earliana;  grown  in  greenhouse,  freshly  picked; 

Minnesota;  dye  titration. 
Early  Baltimore;  freshly  picked;  Minnesota;  dye 

titration. 

Item 

(1) 

Tomato— Con. 

Red— Continued. 
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Refer- 
ences 

(8) 

to 
to 

Riboflavin 

(7a)          (7b) 

tii        '           '           i           i 

"s»     t       i       t       i               !        !        1        ! 

Vitamin  D 
(6a)           (6b) 

b'   ;     i     i          i     |     |     i     j 

1.  u. 

Ascorbic  acid 
(vitamin  C) 

(5a)             (5b) 

f          M 
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Thiamin 
(vitamin  Bi) 

(4a)         (4b) 
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lii   :M   MM 

Vitamin  A  value 
(3a)          (3b) 

MMMMM 

t>   j     j     j     i     i     j     j     i  •    i 

Description  of  sample 
(2) 

Average  and  range,  whole  tomato;  grown  on  sandy 
loam,  fertilized,  picked  nearly  ripe,  ripened  2 
days  in  laboratory;  North  Carolina;  dye  titra- 
tion: 

Pritchard 

Louisiana  Pink 

G reater  Baltimore 

Break-O'Day.. 

Scarlet  Dawn 

G  rothen 

Louisiana  Gulf  State;  overripened 

Walter  Richards 

Marclobe 

Average  for  filtered  juice  of  tomatoes;  grown  on 
sandy  loam,  fertilized,  picked  nearly  ripe,  rip- 
ened 2  days  in  laboratory;  North  Carolina;  dye 
titration: 

Pritchard 

Louisiana  Pink... 

Greater  Baltimore 

Break-O'Dav         

Scarlet  Dawn 

Grothen 

Louisiana  Gulf  State... 

Walter  Richards 

M  arglobe 

John  Baer 

95-36;  grown  in  greenhouse,  freshly  picked;  Minne- 
sota; dye  titration. 
126-36;  freshly  picked;  Minnesota;  dye  titration 
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Refer- 
ences 

(8) 

262 

CM                                               C:             ©       CO     «C       CN          u3             ^h     o  to 

S                          2        -         §    2      ?|        S^ 

Riboflavin 
(7a)           (7b) 

.III 

C-     i      i       i 

S  1  j  j 

ss>   1    1    1 

Sill 

Vitamin  D 
(6a)          (6b) 

bii: 

s'   ;   |   | 

b  :  1  i 

N-  :  i  i 

::i 

c  acid 
inC) 

(5b) 

>ffi  o         lise          u'.l» 
e»  cs  r»"         i  ^J  i«         i  sss  eS 

Ascorb 
(vitam 

(5a) 

l       O     i     ■       >a     ■     ■       C4       CO       r-l  O             l~       «                        NXKC 

.     iii               —     i    ■    i      r>^    ,     i      wS    ■    i      c'cc'odM'csd      "*      St>      C^'  CO  — i  c: 

to'                                   e*i>'        «      1      1        *H      <      I         r-1  t-I  t-<  -H^rCC<lCS(N         (N         CO  «0         rtMf(M 

^    1                                                                                oo      ©      ©"  «"       ™ 

c4      ~ 

cm    $ 
E.S    w 

Meg. 

•SE 

A  S3 

>        w 

Meg. 

Vitamin  A  value 
(3a)           (3b) 

I.  U. 

bii: 

*  i  i  i 

;  i  i 

Description  of  sample 

(2) 

Commercially  prepared  juice;  container  completely 
filled;  U.  S.  A.;  dye  titration: 

1  day  after  canning 

40  days  after  canning. 

230  days  after  canning 

Commercially  prepared  juice;  U.  S.  A.;  dye  titra- 
tion: 
Bottle  completely  filled,  by  hand: 

Fresh  iuice.  ..  .     _.  ...  .     . 

1  day  after  bottling 

40  days  after  bottling 

230  days  after  bottling 

Head  space  2.5  cm.: 

1  day  after  bottling... 

40  days  after  bottling.. 

230  days  after  bottling. 

Head  space  11.5  cm.: 

1  day  after  bottling 

40  days  after  bottling.. 

230  days  after  bottling 

Juice;  commercial  samples;  U.»S.  A.;  dye  titration: 
In  tin  containers;  average  and  range,  6  sam- 
ples. 
In  glass  containers;  average  and  range,  5  sam- 
ples. 
Juice;  average  and  range,  30  commercial  samples; 

U.  S.  A.;  dye  titration. 
Commercially  canned  juice;  average  and  range,  17 

brands;  U.  8.  A.;  dye  titration. 
Juice;  commercial;  New  York  grade  C;  dye  titra- 
tion. 

Juice;  commercial;  U.  S.  A.;  dye  titration 

India;  dye  titration: 

Flesh r 

Skin.. 

Ripe;  India;  dye  titration: 

Whole  fruit 

Juice 

Golden  Ball;  New  York;  dye  titration 

Golden  Dwarf  Champion;  New  York;  dye  titra- 
tion. 

Item 
(l) 
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Various  parts 

Yellow. 
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Refer- 
ences 

(8) 
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Meat;  China;  dye  titration 

Lean;   [Cermany];   chromatographic  and   colori- 

metric  method. 
Thiochroine  method 
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Refer- 
ences 

(8) 

1 

_!_ 

1 

CO                         i-H                CM 

8            ~        3 

1-1 

§ 

o 

CM 

Riboflavin 
(7a)           (7b) 

1 

53. 

Vitamin  D 
(6a)           (6b) 

Ascorbic  acid 
(vitamin  C) 

(5a)             (5b) 

i 

i 

ePQ     5 

a. 2   w 

Thia 
(vitam 

(4a) 

Meg. 
f  3,360 
h,300- 
1  3,450 
|  2,100 
{1,860- 
l  2,580 

(  3,690 
{3,600- 
l  3,750 
[  2,130 
{ 1,530- 
[  2,580 

f  4,800 
U.200- 
{  6,000 
|  2,010 
h,770- 
[  2,430 

(  3,000 

{2,850- 
[  3,150 
2, 190 
{ 1,890- 
l  2,430 
[  3,340 
h,770- 
l  5,  625 
[2,  295 
{ 1,800- 
l  2,880 
(  4,  440 
•U.275- 
1  4,500 
J2,  000- 
\  3,000 
(  2,  430 
{1,680- 
{  3, 120 

Vitamin  A  value 
(3a)          (3b) 

b 

Description  of  sample 

(2) 
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Thiochrome  method  _  _ 

Crude;  average  and  range,  5  samples;  bradycardia 
method. 

Average  and  range,  4  samples;  bradycardia  method 

Average  and  range,  4  proprietary  samples;  brady- 
cardia method. 
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Refer- 
ences 

(8) 

m      m      o 
co      co      es 

or 

c- 

U}       io       o       o       o       oo       o 

CO         CO         CO         CO         CO         CO  CO        CO 
CM         <N 

3 
"O 

IQ        IO        IQ       *Q 

S3   8   s?   a 

Riboflavin 
(7a)          (7b) 

53. 

to. 

1 

Vitamin  D 
(6a)          (6b) 

t) 

Ascorbic  acid 
(vitamin  C) 

(5a)             (5b) 

i 

s 

Thiamin 
(vitamin  Bi) 

(4a)         (4b) 

Meg. 
450 

450 

oooootp^ho      iflo      OS              a>^o      o      o      o              uso 

dOCMO^OSlO-*         CN         O                     N»N        CO         l^        lO                      t^  CN 
OOlCCOXOOCOlO         r-c  ■*         CO                     ""#  C<»  »0         N        TC        11                      CO"* 

Vitamin  A  value 
(3a)          (3b) 

b* 

b* 

§ 

Description  of  sample 

(2) 

Kawvale  C.  I.  No.  8,180  (8,186?);  obtained  from 

Kansas;  fermentation  method. 
Kharkof  C.  I.  No.  1,442;  obtained  from  Kansas; 

fermentation  method. 
Prolific;  Marvland:  rat-growth  method..  

Minturki;  winter;  obtained  from  Minnesota;  fer- 
mentation method. 

Nebred  C.  I.  No.  10,094;  obtained  from  Kansas; 
fermentation  method. 

Nittany;  obtained  from  Michigan;  fermentation 
method. 

Oro  X  Tenmarq  C.  I.  No.  11,673;  obtained  from 
Kansas;  fermentation  method. 

Purkof;  obtained  from  Michigan;  fermentation 
method. 

Red  Marvel;  spring  sowing;  England;  thiochrome 
method. 

Redman-Lincolnshire;  1939  crop;  England;  thio- 
chrome method. 

Red  Marvel;  spring  sowing;  England ;  thiochrome 
method. 

Rivet;  thiochrome  method 

Scandia;  autumn  sowing;  England;  thiochrome 

method. 
Squareheads  Master;  autumn  sowing;  England; 

thiochrome  method. 
Squareheads  Master;  autumn  sowing;  England; 

thiochrome  method: 
Normal  manuring 

- 

3 

- 

a 
> 

"if. 

e 

= 

Tenmarq  C.  I.  No.  6,936;  obtained  from  Kansas; 
fermentation  method. 

Thatcher;  spring;  obtained  from  Minnesota;  fer- 
mentation method. 

Trumbull;  obtained  from  Michigan;  fermentation 
method. 

Turkey  C.  I.  No.  1,558;  obtained  from  Kansas; 
fermentation  method. 

Warden;  autumn  sowing;  England;  thiochrome 
,     method: 

Normal  manuring 
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Refer- 
ences 

(8) 

<X>T. 
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CM 

ooooooooooooo 
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ooo>o 
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»o 
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CO 
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IQIO 

Riboflavin 
(7a)       (7b) 

to. 
1 

Vitamin  D 
(6a)       (6b) 

- 

fc> 

Ascorbic  acid 
(vitamin  C) 

(5a)            (5b) 

t 

t 

Thiamin 
(vitamin  Bi) 

(4a)         (4b) 

Meg. 
525 

580 

180 
590 

330 
444 
540 
240 
351 
540 
All 
399 
276 
324 
294 
360 
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441 
351 

610 

610 

462 
477 
670 

550 

590 

600 

354 

o 

Vitamin  A  value 
(3a)          (3b) 

fcl 

fc>" 

Description  of  sample 
(2) 
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Montana  Spring;  obtained  from  Illinois;  fermen- 
tation method. 
Northern  Spring;  grade  1  dark;  thiochrome  method- 
Spring,  13.5  percent  protein;  obtained  from  Illinois; 

fermentation  method. 
Triticum  dicoccum;  England;  thiochrome  method- 
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method. 
White  (No.  1  Hard  White);  13.5  percent  protein; 

obtained  from  Illinois;  fermentation  method. 
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from  Illinois;  fermentation  method. 
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from  Illinois;  fermentation  method. 
Minnesota  Winter;  13.5  percent  protein;  obtained 
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from  Illinois;  fermentation  method. 
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Refer- 
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(8) 
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Long  patent  flour;  best  90  percent  of  straight 
flour. 
First  middlings  flour;  33  percent  of  short  patent 

flour;  U.  S.  A.;  fermentation  method. 
Third  break;  3.5  percent  of  short  patent  flour; 

U.  S.  A.;  fermentation  method. 
Middlings;  England;  bradycardia  method 
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Washington ;  microbiological  assay 

U.  S.  A.;  microbiological  method 

Open  market;  U.  S.  A.;  microbiological  assay 

Commercial;  England;  pasteurized 

Elephant  variety;  India;  dye  titration 

Ordinary  moist  baker's,  69.5  percent  moisture; 
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Refer- 
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Refer- 
ences 

(8) 
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Riboflavin 
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Vitamin  D 
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Ascorbic  acid 
(vitamin  C) 
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Thiamin 
(vitamin  Bi) 
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Meg. 
120 
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Vitamin  A  value 
(3a)           (3b) 
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/.  U. 

o 

Description  of  sample 
(2) 

Primary,    nondebittcrcd,   4-6   percent   moisture; 
Missouri. 

Primary,  debittered,  3-5  percent  moisture;  Mis- 
souri. 

Primary,   for  pharmaceutical  uses,   3-5  percent 
moisture;  Missouri. 

Primary,  for  fortification  and  flavoring  of  foods, 
3-5  percent  moisture;  Missouri. 

I'rimary,    high    potency,    3-5   percent   moisture; 
Missouri. 

Primary;  range,  8  samples;  U.  S.  A.;  light  absorp- 
tion method. 

Residual,  dried;  3  samples;  U.  S.  A.: 
Sample  1: 

Microbiological  method,  2  laboratories 

Fluorophotometric  method,  2  laboratories 

Rat-growth  method,  1  laboratory 

Sample  '2: 

Microbiological  method,  2  laboratories 

Fluorophotometric  method,  2  laboratories 

Rat-growth  method,  1  laboratory 

Sample  3: 

Microbiological  method,  2  laboratories 

Fluorophotometric  method,  2  laboratories  . 

Rat-growth  method,  1  laboratory 

Residual;  range,  5  samples;  U.  S.  A.;  light  absorp- 
tion method. 

Commercial  frozen;  Boston  market  sample;  spec- 
trographie  method. 
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